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FOREWORD

This plan was prepared to document programs carried out by the Marine
Environmental Services Division (MESD), Office of Oceanography, National
Ocean Survey (NOS). Program histories and authorizations are described. The
plan addresses three future periods: the next 3 years, the following 7
years, and the 10-year period ending fiscal year 2002.

The goals and objectives for these periods were extracted from Office of
Oceanography documents and guidance, and by the management-by-objective plans
of NOS and the Department of Commerce. Results of two recent management
studies were also incorporated into this plan; user requirement information
were included from an NOS report on the evaluation of MESD program and an NOS
report on real-time navigation systems.

Changes of plans are inevitable. Organizations that wish to plan other
projects based on the information in this plan should communicate with the
MESD staff to learn of any changes.

At present, there are uncertainties about the resources needed to
continue MESD programs at their present levels, and planning exercises are
being conducted to reorganize the National Oceanic and Atmospheric Adminis-
tration, including a major reorganization of the NOS. Despite present
uncertainties, this plan is issued to document actions necessary to respond
to national needs for MESD data and information products.

The plan was developed by a team of MESD supervisors, managers, and
scientists, including Samuel E. McCoy (plan coordinator), Charles R.
Muirhead, Donald C. Simpson, Bruce B. Parker, Richard C. Patchen, Dinorah C.
Esteva, and Elmo E. Long. Thomas L. Allen, Terry L. Mauk, and Laurie D.
Collins contributed to the graphics and production of the plan. Management
guidance was given by Wesley V. Hull, Associate Director, Office of Ocean-
ography.

Henry R. Frey

Chief, Marine Environmental
Services Division

Office of Oceanography
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EXECUTIVE SUMMARY

The Marine Environmental Services Division (MESD) Program Plan describes
those goals, objectives and tasks necessary to meet the Nation's needs for
tide and circulation data and information products and services during the
period FY 1983 through FY 2002.

The MESD is in the Office of Oceanography, National Ocean Survey,
National Oceanic and Atmospheric- Administration. The Division mission is to
provide appropriate, timely, and high quality data and information products
and services to meet the Nation's needs in coastal and offshore areas by
planning circulatory surveys; by conducting special oceanographic investiga-
tions and related research; by processing, analyzing, and interpreting the
acquired data; and by disseminating the results and findings.

The MESD goals are to:

® conduct investigations of oceanic and estuarine phenemena for marine
environmental products and services;

° develop program improvements to meet user needs for data to utilize,
manage, and regulate coastal zone resources;

° develop and apply the new technology and techniques necessary to

improve and maintain the quantity and/or quality of data collection,
handling, analysis and distribution; and

® enhance public awareness of NOS' activities.

The MESD objectives are to:

° plan circulatory surveys;

° process and analyze the data acquired from circulatory surveys;

° prepare tide tables, tidal current tables, tidal current charts,
and tidal current chart diagrams for printing and distribution;

° prepare and disseminate circulatory survey reports, technical
reports, special predictions, and circulatory survey data to users;

° eliminate the circulatory survey data analysis backlog;

° implement an Information Management, Processing, and Analysis Compu-
terized Technique (IMPACT) system;

° publish and distribute a "Circulatory Survey Manual";

ix
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evaluate, develop/apply, and test numerical circulation models;

identify the more important requirements and needs of users in order
to provide enhanced, effective MESD products and services;

modify and upgrade the c¢irculatory measurement systems for improved
data acquisition and processing;

design, procure, test and implement an estuarine/shelf physical
oceanographic measurement system for acquisition of data from
estuarine, coastal, and shelf waters of the major regions of the
United States;.

design, procure, test, evaluate and implement real-time current and
wind monitoring systems in the Nation's 10 busiest harbors and
approaches;

predict the water movement on continental shelves; and

develop and publish new oceanographic information reports and
atlases.

The MESD goals are derivations of the Office of QOceanography's (OCN)
subgoals., The subgoals have been restated to relate specifically to MESD
activities. The MESD objectives were determined from OCN guidance, consider-
ation of noted studies, and user needs and requirements.

The MESD aspires. to:

]

transmit data to the National Oceanographic Data Center within 12
months. of data collection;

update prediction table values within 18 months of data collection;
and

-]

produce survey and special reports within less than 2 years.

To accomplish all goals and objectives, the MESD will require adequate
resources. The key factor affecting MESD's capability and capacity to
succeed is obtaining additional funds for:

° implementation of an Information Management, Processing, and Analysis
Computerized Technique (IMPACT) system designed for processing,
analysis, storage and retrieval of MESD data and information;

staffing the Division with personnel in sufficient numbers, with
particular expertise, and appropriate mix of skills;

procurement of new circulatory measurement system for estuarine/sheif
data acquisition and upgrade of prasent measurement systems; and

defraying recurring engineering, data quality assurance, and applied
research needs.



1. INTRODUCTION

The Marine Environmental Services Division (MESD) has the responsibility
to plan circulatory surveys, conduct physical oceanographic investigations,
and disseminate the results; it does this in support of the National Ocean.
Survey (NOS) mission to provide descriptions of the marine environment for
marine safety, marine resource development and management, and marine environ=
mental protection. This MESD Program Plan documents and defines the plans of
the Division through fiscal year (FY) 2002. MESD goals and objectives were
developed to satisfy the goals of the Office of Oceanography (OCN).
Mear-term goals and objectives are stated for the 3-vear period ending FY
1985; mid-term goals and objectives are stated for the 7-year period .from FY
1986 to FY 1992; and long-term goals and objectives are assigned to the
10-year period ending FY 2002. Completion of objectives is necessary to
achieve the goals. The MESD Program Plan will be reassessed periodically
against MESD's capacity, changes in guidance from Office of Oceanography
management, changes to the NOS automated data processing systems, and user
needs and requirements.

The Global 2000l report on energy, Gross National Product, nonfuel
minerals, and agriculture projections states that increasing amounts of toxic
pollutants will be produced in the decades ahead. There are ubiquitous 2
impacts of scientific and technological development in our use of the seas.
As a Nation, we must improve the safety and economy of society's astivities
along the coast and offshore by providing better ocean information.” Results
OT these referenced studies were used in the development of the MESD Program
Plan.

OCN provides data and information to support maritime safety, marine
resource development and management, and marine environmental protection,
MESD provides descriptions of water movement in the Nation's estuaries and
inner shelves. The MESD plans to provide descriptions of the physical pro-
cesses of both estuaries and continental shelves through a new observational,
modeling, and predictive capability. A more complete understanding of the
dynamics of estuaries and coastal seas is vital in providing enhanced pro-
ducts and services to users, i.e., those involved in maritime commerce,

1 The Global 2000 Report to the President of the U.S.: Volume 1 - The

Summary Report, Councii on tnviropmental Quality and the DUepartment of
State, 1980, 360 pp.

"Ocean Services for the Nation: National Ocean Goals and Objectives
for the 1980's," National Advisory Committee on Oceans and
Atmospheres. January, 1981, 67 pp.

"Proposed Atlantic Offshore Program: Executive Surmary," Atlantic
Offshore Program Planning Workshop. University of Delaware, February
1978, 27 pp.
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search and rescue, fisheries, offshore 0il and gas, pollution abatement, etc.
This Program Plan results from guidance of the .Associate Director, OCN,
discussions with NOS colleagues, and a review of the literature; it is MESD's
response toward meeting the challenges of the next two decades.



2. BACKGROUND

The MESD is one of two divisions operated by the Office of Oceanography.
This section describes the program authorization, history, and MESD structure
and functions.

2.1. Authorization

The basic authority for the MESD programs is embodied in Title 33 of the
U.S. Code, Section 883 (as amended), the Reorganization Plan No. 2 of 1965
(that formed ESSA), and the Reorganization Plan No. 4 of 1970 (that formed
NOAA). Pertinent excerpts from this authority are as follows: .

33 U.S.C., Section 883a. "...the Secretary of Commerce, is
authorized to conduct the following activities:

1. Hydrographic and topographic surveys;
2. Tide and current observations;..."

33 U.S.C., Section 883b. "...the Secretary of Commerce, is
authorized to conduct the following activities:

1. Analysis and prediction of tide and current data;

2. Processing and publication of data, information,
compilations, and reports..."

33 U.S.C., Section 883d. "To improve the eff1c1ency of the
National Ocean Survey and to increase engineering and scientific
knowledge, the Secretary of Commerce is authorized to conduct
developmental work for the improvement of surveying...; and to
conduct investigations and research in geophysical sciences
(including...oceancgraphy...)."

By Department Organization Order 25-5A, the Secretary delegated to NOAA
these functions under this chapter of the Code.

2.2. History of MESD Programs

The Act of February 10, 1807, authorized President Thomas Jefferson
'...t0 cause a survey to be taken of the c¢oasts of the United States, in
which shall be designated the islands and shoals, with the roads or places of
anchorage,..." The Act further authorized "...such examinations and observa-
tions to be made, with respect to St. George's Bank, and any other bank or
shoal and the soundings and currents beyond the distance aforesaid to the
Gulf Stream, as in his opinion may be especially subservient to the commer-
cial interests of the United States." This Act established the Survey of the
Coast, which became the Coast Survey in 1836, the Coast and Geodetic Survey
in 1878, and the National Ocean Survey (NOS) in 1970.

Tide and current observations began as ancillary tasks connected with
the Coast Survey's hydrographic and topographic surveys. Because of changing
needs and demands, the collection of tide and tidal current data expanded
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from ancillary tasks of hydrographic surveys and ships-of-opportunity to
dedicated circulatory survey ships. Today, acquisition of tide and current
data, other water movement data, and related meteorological data are routine
functions of the NOS Circulatory Survey Program.

" Similarly, data collection procedures, including the use of NOAA Ships
McARTHUR and FERREL, have evolved taking advantage of new technological
advances. The methods of current measurement have advanced from observation
of surface currents using a current pole, log line, stop watch, compass, and
pelorus, or sextant; to fixed-point measurements with modern day, self-con=
tained, current meters and vertical current profilers. The acoustic Doppler
profiling current meter and radar svstems to measure ocean surface currents
are in advanced stages bf development. Future applications of developing
technology such as the Doppler and radar mapping promise improved data
acquisition procedures and products.

Processing, analysis, and prediction procedures have also changed with
the growing sophistication of electronic computers. Manual processing of
data has been reduced considerably. Presently, minicomputers process data on
both circulatory survey vessels. The NOS tide-predicting machine in use from
1910 was retired in 1965. Predictions were first computed by electronic
computer in 1966. To enhance MESD operations further, an automated storage,
retrieval, and processing system is being implemented; this will allow more
rapid response to user requests.

In recent years, comprehensive circulatory survey projects were com-
pleted in:

Penobscot Bay (1969 - 1970)

Boston Harbor (1971)

Cook Inlet (1973 - 1975) :
Puget Sound and Approaches (1973 - 1978)
Prince William Sound (1976 - 1978)

Casco Bay (1979)

San Francisco Bay (1979 - 1980)

Mew York Harbor (1980 - 1981)

Columbia River (1981)

Chesapeake Bay (1981 - 1982)

¢ o 0 0 ¢ O 0 O 0O o

MESD nlans and coordinates large-scale oceanographic projects of high
national interest and importance. The NOS Strateaic Petroleum Reserve (NOS
SPR) Support Project is an example of the MESD capability and expertise to
perform large-scale studies. At the Department of Energy's recuest, MOS
collected 12 months of oceanographic and meteorological data, from June 1978
to June 1979, to develop physical oceanographic characterizations of two
proposed brine disposal sites on the Louisiana inner continental shelf. The
project was the most intensive physical oceanographic survey carried out
along the Louisiana coast; it produced an enormous data set, equivalent to
about 20 instrument-years of information.

2.3, Present MESD Structure and Functions

During January 1979, a reorganization established the (Qffice of Oceano-
graphy (See Figure A) within the National Ocean Survey. Prior to the reor-

-

-
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ganization, OCN functions were done in the Office of Marine Surveys and Maps.
The long-range goal of OCN is to:

° provide appropriate, timely, high-quality products and services to
meet the Nation's need for oceanographic data and information in
coastal and offshore areas.

These products and services must be in response to and in support of
Department of Commerce policy and NOS management priorities. OCN promotes
safety and efficiency in maritime commerce by providing descriptions and
predictions of the coastal oceanic environment. This information is also
applied to coastal zone.management, regulation, and scientific research.

Operating within QOCN is the MESD. The MESD is composed of a staff
consisting of a Division Chief, Technical Adviser, Applied Research QOceano-
grapher, and Secretary; a Coastal. Waves Program (CWP) support group and two
branches. The Circulatory Surveys Branch has 17 emplovees and consists of
two sectfons: the Applications and Requirements Section, and the Analysis
Section. The Marine Predictions Branch has eight emplovees. The present
structure of the MESD is shown in Figure B.



v 914

HONYEE STIATTHILYM

HONVYR
SISATYNY WOIL

HOI1D3S SISATYNY

NOUIISSINTINIHINDIY
ANV SNOIEVIITddY

MONHD3S
NOULISINDOY TVOIL

NO11D3S _

SINIWIYINOIY VAL _

HINVHA NOILYWHOINE
ONY SHNLYQ TvOId

HONYHA SAIAHNS
AHOLYTINDOWID

HONVYHA

SNOILDI0IHY TNIHYI

HOINVYHA
SNOUISNTDY ONY
SININIWINODTIH IVAL

HISIAQV TVIINHOAL

NOISIAIO S13ATIT
HILYM ONY ST0IL

_

44v28
TYNOUYHIAD
T IVIINKDIL

NOISIAIN STOIAHTS
IVANIWNOHIAND INIHYI

J

dNOHD ONIHO LINOW
NOILNTTOd NY3D0

HiNdYYDONYIDO
MAYNSANd

WIDYNYH
HYHDOMD
SIAVM TIVISYOD

dnoHD
AD010NHD 31 0INAY

44V]S INANIDVNYN
NYUOOHD ¥ IDHNOSIY

i :

|

_

A

‘ HO193Md ILVI205EY
_ Aindio

Yo19UId IINDOSSY

AHIVYDONVIOO0 40 331440



MARINE ENVIRONMENTAL
SERVICES DIVISION (MESD)

SUPERVISORY OCEANOGRAPHER
SECRETARY

MESD STAFF

COMMISSIONED OFFICER
COMPUTER SPECIALIST
TECHNICAL ADVISER

COASTAL WAVES SUPPORT GROUP

2 OCEANOGRAPHERS

PHYSICAL SCIENCE TECHNICIAN
STUDENT ASSISTANT

SUPERVISORY OCEANOGRAPHER
SECRETARY

RESEARCH OQCEANOGRAPHER SECRETARY
] 1
CIRCULATORY SURVEYS MARINE PREDICTIONS
BRANCH: BRANCH

SUPERVISORY OCEANOGRAPHER
5 OCEANOGRAPHERS
TECH. PUB. EDITOR
SECRETARY

.

APPLICATIONS AND REQUIREMENTS
SECTION

- SUPERVISORY OCEANOGRAPHER
OPERATIONS OFFICER

COMPUTER PROGRAMMER
2 OCEANOGRAPHERS

PHYSICAL SCIENCE TECHNICIAN

ANALYSIS SECTION

SUPERVISORY OCEANOGRAPHER
7 OCEANOGRAPHERS

PHYSICAL SCIENCE TECHNICIAN
STUDENT ASSISTANT

MARINE ENVIRONMENTAL SERVICES DIVISION ORGANIZATIONAL CHART

Fig. B




2.3.1. Marine Predictions Program

The Marine Predictions Program provides marine predictions and publica-
tions that aid in safe navigation and management of the marine environment.
Tide prediction tables have been published by the National Ocean Survey since
1853. Originally, the tables consisted of astronomical constants which
enabled the mariner to make his own predictions of tides. In 1867, the first
tables of daily predictions were published; only the times and heights of
high waters were presented for the Atlantic and Pacific coasts of the United
States. Today, the tide tables are issued annually in four volumes; Europe
and West Coast of Africa; East Coast of North and South America; West Coast
of North and South America; and Central and Western Pacific Ocean and Indian
Ocean. The tables contain daily predicted times and heights of high and low
waters for 198 reference stations and differences and other constants for
about 6,000 stations.

.Current tables were published first in 1890, appearing as a part of the
tide tables. They included instructions for obtaining the times of slack
water at a few locations from the times of high and low tide. In 1923, two
separate volumes giving daily predictions of slack water were published for
the Pacific Coast and the Atlantic Coast. The tidal current tables are now
issued annually in two volumes; Atlantic Coast of North America, and Pac1f1c
Coast of North America and Asia. Daily predicted times of slack waters Gr
minimum currents and predicted times and velocities of maximum currents
(floods and ebbs) are presented for 54 reference stations; differences and
other constants. are provided for about 2,400 statjons.

Predicted data are also provided to users on request. The Marine
Predictions Branch maintains quality control on the predicted data published
in the tide and tidal current tables. The constants derived from observed
data are received from the Tidal Analysis Branch, Tides and Water Levels
Division, and the Circulatory Surveys Branch. Predictions from that data are
evaluated by statistical methods, and are used for updating. the tables.
These evaluation and test routines are accomplished by automated data proces-
sing. An improved data management and information system, presently being
planned, will improve the predictive capability.

Special predictions are provided to other government agencies, e.g.,
U.S. Navy, U.S. Army Corps of Engineers, Environmental Protection Agency,
U.S. Geological Survey, and the National Weather Service (NWS). The Marine
Predictions Branch provides NWS with 181 sets of predicted tide data each
year. These predictions aid in NWS storm surge forecasts and warnings.

In accordance with international agreements, some of the daily predicted
tide and tidal current data published in the annual tables are from foreign
hydrographic offices. The NOS transmits predicted tidal data to 10 foreign
offices, and receives predicted data from 18 offices. Each Nation is respon-
sible to predict data for its own ports. The cooperation of all participat-
ing International Hydrographic Office member Nations is important to obtain
worldwide coverage.

Requirements for new prediction technigques have been identified and are
discussed in Section 3.



2.3.2. Circulatory Survey Program

The data and information products resulting from the Circulatory Survey
Program (CSP) are tidal current tables, tidal current charts, tidal current
chart diagrams, c¢irculatory survey reports, technical reports, and circula-
tory survey data sets. These products are derived from the oceanographic
data acquired during circulatory surveys. A circulatory survey consists of
the acquisition of current meter, tide gage, meteorological (MET) station and
conductivity-temperature versus depth (CTD) data. The current meter data
include time series of water speed and direction, temperature and conducti-
vity. The meteorological data include wind speed and direction, air temper-
ature, and barometric pressure. Surveys conducted and those planned for
calendar years 1982 through 198/ are shown in Figure C; requirements for
these circulatory surveys are in Appendix A.

Circulatory surveys on the East Coast are conducted by the 133-foot NOAA
Ship FERREL (see Appendix B). The main component of the FERREL's circulatory
survey measurement system is the Grundy Environmental Systems Model 9021
current meter, which has been in use since 1978. Circulatory surveys on the
West Coast are conducted by the 175-foot NOAA Ship McARTHUR (see Appendix C).
The main component of the McARTHUR's system is the Aanderaa RCM-4 current
meter, which has been in use since 1973.

The c¢irculatory survey measurement systems of both NOAA ships require
upgrading or replacement to provide efficienty, one-pass data processing, and

‘ to provide more accurate measurements on inner shelves. Presently, shipboard

POP-11/34 computers allow: ships' personnel to monitor data acquisition,
maintain data quality assurance, and perform preliminary data processing.
Enhancement of the shipboard systems is necessary to improve data guality and
quantity, improve instrument reliability, and reduce the data processing
effort at NOS Headgquarters. The goal is to use ships' computer facilities to
produce data tapes which can be certified, then analyzed upon receipt at
Headgquarters. These improvements will complement the new Circulatory
Measurements Data Processing (CMDP) system which is operating on both ships.

A plan to complete and update the circulatory survey data products
(tidal current tables, circulatory survey reports, and special technical
reports) is summarized in Table 1, “"Circulatory Survey Data Plan 1969 to
1983." Completion of this plan is the MESD's highest priority during the
near-term; it will eliminate the CSP analysis backlog. However, implementa-
tion of a data management and information system, and the development of the
next generation circulatory survey measurement system are required tc ensure
against future backlogs and for long-term balance of the program.

NOS is the traditional lead agency for circulatory survey data; it has
measured and processed current data routinely since 1844. Requests for water
movement data have increased. These requests must be responded to quickly
and in a useful format. "Probems and Opportunities in the Design of Entran-
ces to Parts and Harbors," National Research Council {NRC), 1980, recommends
the intiation of:

° "...Reliable and economical measurement, reduction, presentation,
and storage of environmental data;..."
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To satisfy user requests for circulatory survey data product and/or
services, several actions are in process:

An Information Management, Processing, and Analysis Computerized Tech-
nique (IMPACT) system designed for the processing, analysis, storage, and
retrieval of MESD data and information is being planned. The IMPACT system
will expedite data processing, analysis, and easy access to data information.

The MESD is preparing for acquisition of the next generation circulatory

+ measurement systems by analyzing the propagation of errors from measurement

to predictions [Sensitivity Analysis Project (SAP)], and developing Circula-
tory Surveys Systems Analysis (CSSA) requirements based on its present
perception of long-term user requirements.

The MESD is also continuing development of the Data Quality Assurance
(DQA) program, which includes total measurement uncertainty analysis of data.
The SAP, CSSA, and DQA are programs being conducted with NOAA engineering
support groups.

Investigations on 1mprovihg the analysis of tidal current data and
predictions when there are diurnal inequalities were recently initiated.

The MESD will respond within its capacity to the growing need for
real-time monitoring. of currents in major ports, harbors, and waterways.
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2.3.3. Coastal Waves Program Support

The MESD provides technical support to the Coastal Waves Program (CWP)
which is directed by an 0Office of Oceanography program manager., Support
includes planning, oversight of field operations, coordination with other
agencies, data processing and analysis, program documentation, and
dissemination of data and information. The CWP is designed and planned as
one component of a cooperative national effort by Federal and state agencies
and the private sector to provide mutually needed wave information. The
prime tasks of the CWP are to assure availability of large-scale, lcng-term
data and statistics for all U.S. coastal waters; wave information affecting
public safety (especially navigation); and overall coordination of wave
pragrams. Other Federal agencies will provide wave forecasts, some measure-
ments, archival services, and other environmental data needed to support wave
studies. The private sector and Federal agencies generally use their own and
other data to provide site specific forecasts and statistics to meet particu-
Tar needs. A high degree of cooperation is expected in measurements, hind-
casts, exchange of data, eva1u%ting accuracies, developing modeis, and
improved methods of measurement.

2.3.4, Ocean Pollution Monitoring Program Support

The MESD also provides technical support to the Qcean Pollution Mgnitor-
ing Program (OPMP) which is directed by an Office of Oceanography program
manager. Support includes operation of CSTD instrumentation, data processing
and analysis, and documentation. The OPMP represents an integration of
ongoing and planned NOAA marine pollution monitoring activities in the
Northeast. The program has been designed to obtain the maximum amount of
useful data in the most cost-effective way. Pollution monitoring is defined
as the systematic, periodic observation of predetermined pollutants in
pertinent components of the marine ecosystem over a length of time sufficient
to determine (1) existing levels; (2) trends; and (3) variations in the water
column, sediments, and biota. Operaticnal pollution monitoring is a subset
of monitoring which is used for environmegta] or resource management by means
of extant technologies and organizations.

4 "Coastal Waves Program," Office of Oceanography, January 1982, 19 pp.

> "Northeast Monitoring Program, A Pilot Marine Pollution Monitoring Plan,"
NOAA, QOctober 1981, 40 np.
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3. USER REQUIREMENTS

The products and services provided by MESD are in response to require-
ments of commercial, military, recreational, research, and other users.
These users need information on the physical state of the ocean and coastal
seas, including estuaries. Activities along the coasts and offshore can be
made safer and more economical by providing this type of marine information.
The MESD provides data and information to a broad spectrum of users, ranging
from public interests (such as environmentalists and recreationalists) to
high technology industries (e.g., offshore petroleum drilling and mineral
mining). MESD products and services respond to user requirements by aiding
safe navigation,maritime commerce, and environmental management. A MESD
objective is to respond to these user reguirements through dissemination of
tide and tidal current tables, tidal current charts, tidal current chart
diagrams, circulatory survey reports, technical reports, special predictions,
and the circulatory survey data sets.

MESD provides a variety of marine prediction products and circulatory
survey data (see Appendix 8.4,). About 100,000 tide and tidal current
publications were distributed during FY 1981. About 900 station-years of
miscellaneous predictions were distributed. Approximately 1,000 station-
months of circulatory survey data were also provided to users.

The following paragraph from the Foreword, "Problems and Opportunities
in the Design of Entrances to Ports and Harbors," Marine Board, National
Research Council, 1980, illustrates new requirements:

"There is increasing demand abroad for this country's coal and food,
and increasing domestic demand for imported oil. The ships necessary
to profitable trade in this international traffic demand deeper drafts
and more room to stop: they present far different characteristics of
maneuverability than the ships America's ports were designed to receive.
While it was always necessary to know the patterns of tides and
currents, the location of hazards, and other facts about the physical
environment of ports and harbors, it is now necessary to know much more
to design port and harbor works, manage greatly increased traffic, and
effect safe passage."”

Two of the recommendations in the NRC report are:
" ° 1Improved and validated models for the prediction of horizontal
and vertical ship movements in the particular conditions of
harbor entrances;...

Cost-effective models of the physical environment for prediction
of natural conditions and forces, and changes caused by human
activity;..."

Pilots and harbor/port entrance design engineers requirements for
wind/current response were stated in the NRC report:

“...The ship must be steered at some angle into the current and wind to
compensate for a varying lateral force, if it is to remain on a straight
course that will maintain adequate clearance between the ends of the harbor

SN B I b M s WS w n e
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breakwaters. The current is likely to be-variable, and may be stronger near
the ends of the breakwater... Wind set-up, causing the surface water to flow
in the wind's direction, is frequently the dominant factor causing water
movement in both the vertical and horizontal directions."

The importance of the wind/current response was also described by the
National Transportation Safety Board, Marine Accident Report, U.S. Tug
Sentinel, Loss of Tow and Resultant Grounding of Barges KCNA and AGATTU, Gulf
of the Farallones, Pacific Qcean, December 31, 1979. The Safety Board
concluded:

"The Safety Board believes that in attempting this course of action the
master failed to take into account adequately the effects of wind and cur-
rent. The wind was southerly between 15 to 30 knots. Such a wind would have
struck the portside of the barges, which had large sail areas, and would have
caused the barges to be set to the north. The wind induced current, coupled
with the Davidson Inshore Current, would have acted against the underwater
portions of the barges and caused them to be set to the north. The testimony
of the master gave no indication that he had made allowance for these condi-
tions. The Safety Board believes that the master, as a professional seaman,
should have been aware of the effects of wind and current and made the
necessary allowances or adjustments to counteract these effects."

The need by the ship aperators for vertical and horizontal "shear"
information when describing the horizontal clearance requirement is addressed
also in the NCR report. The most c¢ritical points to consider are "...when
preparing for an abrupt shear-current...after responding to a shear-current.,”
Maneuverability is a considerable concern;.the report states "...with reduced
speed comes a reduction of maneuverability and an increase crosstrack varia-
bility..." The importance of accurate data at the correct spatial scales is
stated by, "...the navigability of a 350-meter-wide waterway with 100 percent
accuracy of information about the current is better than the navigability of
a 670-meter-wide waterway in which the accuracy of information about the
current is 75 percent..." A summary statement made in the report was “...In-
sufficient information has been collected and analyzed to predict the effect
on steering of: Complex three-dimensional currents..."

Users who answer environmental questions, require information concerning
surface circulation (e.qg., predictions of oil trajectory), or a velocity
(shear) at a given depth (layer) in the water column (e.g., to predict
dispersion at a sewer outfall or larvae dispersal); sediment transport
calculations require a measurement of velocity (or shear) in the bottom
boundary layer; and structural engineers and naval architects require
information on the velocity shear for determining design criteria.

The NOS task group assigned during 1982 to review and evaluate MESD
programs provided some of the documents in Appendix 8.6. The task group held
discussions with large ship operators, tug and towboat operators, and the
Military Sealift Command. Findings were:

° Use of NOS tide and tidal current tables have economical value
(Operation of a 240,000 DWT tanker may average $75,000 a day.).
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Tide tables are used for tanker transiting and tidal current tables
are used to plan docking and undocking.

Water column data {temperature and salinity) and wind data are
needed.

Masters and pilots are dependent on tide and tidal current
predictions. to plan for passages.

Hourly height predictions are particularly useful in Cook Inlet.
Real-time data-may be helpful.

° Some container ship masters reported satisfaction with tide and tidal
current tables, "as is," and "publications are excellent and give
information needed to bring ships in and out."

° Detailed information is needed on currents.

A NOS task group studying requirements for real-time navigation data
also provided information on reguirements. To date, the task team visited 14
ports, and reported: (1) Much interest has been shown in the application of
real-time marine data to the safety and efficiency of marine operations. (2)
Real-time data and short-term forecasting of salinity information might be
useful since the draft of a vessel increases as it is brought from salt to
fresh water. (3) Knowledge of real-time currents would be extremely valuable
to all facets-of the offshore industry.

Findings and recommendations from the studies of the MRC, MESD task
group and the real-time task group, and conclusions from user requirements
workshops will be used to identify the more important requirements, inter-
ests, and needs of users so that MESD can provide enhanced, more effective
products and services.
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4. MISSION AND GOALS

This section contains the MESD mission which is derived from the OCN
long-range goal. It also provides goals which were adopted from OCN sub-
goals. The OCN subgoals are restated here to relate specifically to MESD
activities.

4.1. Mission Statement

The MESD mission is to provide appropriate, timely, and high
quality data and information products and services to meet the Nation's needs
in coastal and offshore areas by planning circulatory surveys; by conducting
special oceanographic investigations and related research; by processing,
analyzing, and interpreting the acquired data; and by disseminating the
resuits and findings.

4.2. Goals

The MESD goals are stated below. Following each goal is a narrative
describing how the particular goal will be achieved.

4.2.1. Goal One is to:

conduct investigations of oceanic and estuarine phenomena for marine
environmental products and services.

The MESD plans circulatory surveys for the acquisition of physical
oceanographic data from port, harbor, coastal, and offshore areas. The
acquired circulatory survey data include measurements of water currents,
tides, conductivity, temperature and depth, and also include wind speed and
direction, air temperature, and barometric pressure. These data are pro-
cessed, analyzed, interpreted, and provided to users on demand. The water
movement data are used to compute tide and tidal current predictions, to

“determine circulation patterns, and to define tidal datums and boundaries.

To accomplish this goal, MESD must continue the acquisition of data from the
estuaries and coastal waters; but it should also acquire data from the
continental shelf areas through an improved circulatory survey capability.
The data results and findings should satisfy user requests for navigational
and circulatory information.

4.2.2. Goal Two is to:

develop program improvements to meet user needs for data to utilize,
manage, and regulate coastal zone resources.

The MESD will continue to implement actions to respond to user needs and
requirements for data and information products. Accuracy specification and
verification procedures are extremely important for the assurance of quality
data; the DQA program will be enhanced. New predictive and analysis tech-
niques will continue to be investigated toward satisfying user needs for
information on total water circulation. A data management and informaticn
system will be implemented to provide timely response to user needs.
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4,2.3. Goal Three is to:

develop and apply the new technology and techniques necessary to improve

and maintain the guantity and/or quality of data coliection, handiing,
analysis and distribution.

The employment of state-of-the-art technology and techniques by MESD is
necessary to enhance data quality and to disseminate data in a timely
fashion. The MESD has developed and will refine requirements for the acgui-
sition of a new estuarine/shelf physical oceanographic measurement system.
Other requirements, such as those needed for instrumentation to cbserve
currents for real-time data transmittal, will be developed. New techniques,
such as numerical modeling of estuaries, will be implemented.

4,.2.4, Goal Four is to:

enhance public awareness of NOS' activities.

The principal MESD products are tide tables, tidal current tables, tidal
current charts, tidal current chart diagrams, circulatory survey reports,
special technical reports and the data sets themselves. The tables and
charts are updated with new data from the Tides and Water Levels Division and
the Circulatory Surveys Branch. The circulatory survey report details
general information about a particular survey. The special technical report
presents information resulting from a particular survey and also presents
descriptions, interpretations, and analyses of the data.
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5. OBJECTIVES AND REQUIREMENTS
This requirements section states MESD objectives which are necessary
steps toward achieving the goals. Certain actions are required to accompliish
the objectives. These actions are described in the narrative after each
objective.
5.1. Near-Term Objectives, FY 1983 - FY 1985, are to:

a. plan circulatory surveys

(Requirements for circulatory surveys are decided by user needs and
Federal policy decisions. Planning priorities are established according to
NOAA's internal policy, other Federal agency, State agency, research institu-
tion, and private user regquirements. Some factors which are considered in
determining survey priorities are: area vessel traffic, adequacy of histori-
cal survey data, changes in bathymetry, changes in circulation dynamics, and
future data requirements (e.g., planned marine construction, proposed dump
sites, etc.). Surveys are planned through interactions among the Office of
Cceanography, 0ffice of Marine Operations, Hydrographic Surveys Oivision,
At]ant%c Marine Center, Pacific Marine Center, and supporting NOAA engi-
neers.l;

b. process and analyze the data acquired from circulatory surveys

(The circulatory survey ships acquire, evaluate, and initially process
data before the data tapes are transmitted to Rockville Headquarters. The
shipboard Circulatory Measurements. Data Processing (CMDP) system (1) tabu-
lates survey data; (2) compiles translation and malfunction statistics; (3)
converts instrument units to engineering units; (4) assigns times to each
data point; (5) formats the data; and (6) plots the data. Upon receipt, MESD
certifies, processes and analyzes four types of data: current meter data,
CTD data, meteorological instrument data, and water level recorder data.
Processing of the instrument data tape consists of the translation and
conversion of raw data into computer compatible, error-free, time checked
data in engineering units. Copies of processed tapes are transmitted to the
National Oceanographic Data Center for archival. The processed current data
are analyzed harmonically and nonharmonically. Harmonic analysis and least
squares analysis determine the harmonic constants. The constants, amplitudes
and phase lags, of each tidal constiuent are used to predict the tidal
current. The nonharmonic analysis is a numerical comparison between a
reference current station and a subordinate current station. Time differ-
ences of minimum and maximum currents, and speed ratios; average flood and
ebb directions and speeds are calculated. Time series analyses and statisti-
cal correlation studies are done on the current meter, CTD, MET, and water
level data. Tide data are processed and analyzed by the Tides and Water
Levels Division, OCN. These processed and analyzed circulatory data sets are
sent to users on request.];
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c. disseminate tide tables, tidal current tables, circulatory survey
reports, technical reports, tidal current charts, tidal current diagrams,
special predictions, and circulatory survey data

[Cooperative interaction among the Circulatory Survey Program, Marine
Predictions Program, and Tides and Water Levels Program assures the continu-
ous updating of tide and tidal current data. Stations at selected represen-
tative locations are occupied for days, months, and/or years at a time to
obtain data series of sufficient length to determine accurate values of the
most important harmonic constants. These stations may become the reference

.stations predicted in Table 1 of the tide and tidal current tables published
by the MESD. The othey shorter term tide and tidal current stations in the
area may appear in Table 2 of the publications. These subordinate stations
are related to the reference stations of Table 1 by time and height differ-
ences and/or ratios, and time and speed differencas and ratios. These values
are derived from nonharmonic reductions, comparisons, and analyses of the
data. MESD plans to continue providing updated tide and tidal current
predictions to foreign hydrographic offices, other Government organizations
such as the National Weather Service, and to the user community.

Circulatory survey reports provide descriptions of the quality of the
data, sampling rates, locations of stations, time periods of occupation,
measurement systems and other information in which a potential user would be
interested. The technical reports present detailed information on analyses
and interpretations. of survey data. Harmonic analysis results are presented

“in the form of tables, cotidal charts, and corange charts with illustrations
depicting various harmonic constituent relationships. Salinity and tempera-
ture data are presented as contours of longitudinal transects and time series
stations covering the tidal cycle. Implications on circulation and hydro-
dynamics from the results of various analyses may be discussed, and models
may be- presented to describe the dynamics of a survey area. The tidal
current chart publication consists of a series of charts depicting the
velocities at locations of survey stations in a particular waterway. These
charts illustrate circulation for 13 time stages of the tidal cycle and
present a comprehensive areal view of the tidal current movement. The tidal
current chart diagrams are graphs used with the tidal current charts to
predict tidal currents at any time of the year. Three tidal current diagram
booklets are published annually. The circulatory survey reports, technical
reports, and tidal current charts are published as required. The reports are
done on survey areas of high interest and importance. There are 12 tidal
current chart publications of various U.S. harbors. These are reissued on
demand, and revised when data become obsolete. All three publications
contain significant navigational and circulatory information. Circulator
survey data sets are sent to users on request, and routinely sent to NODC.f@

d. eliminate the circulatory survey data analysis backlog

[Efforts toward elimination of the data analysis backlog have been
implemented. This activity was discussed in Section 2.3.2.];

e, implement an Information Management, Processing, and Analysis
Computerized Technique {IMPACT) system
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(A data management and information system designed for processing,
analysis, storage, and retrieval of MESD data and information is needed to
respond promptly to user requests. MESD will implement an integrated compu-
ter system, IMPACT, which will: process and analyze circulatory survey data
in a timely manner; store and allow prompt retrieval of information; be
compatible with data requirements of the OCN and with the NOS data management
system; and allow for prompt response to requests.];

f. publish and distribute a "Circulatory Survey Manual"

[(The "Circulatory Survey Manual" presently in preparation by the MESD
will describe circulatory survey planning; the acquisition of circulatory
survey data with available technology; data processing and analysis; and the
preparation of products for dissemination. This manual will improve inter-
action among the various groups involved in circulatory surveys. It will
document survey procedures, and serve as a training manual and reference for
operations and contract personnel.];

g. evaluate, develop/apply, and test numerical circulation models

[These models will predict water circulation and the results will be
presented in new MESD products. After assessing available models, those
modeis found to be appropriate will be tested. In areas where no appropriate
model exists, MESD will develop models.];

h. identify the more 1mportant requirements and needs of users to
prov1de enhanced, effective marine products and services

[(Communications between MESD and users and prospective users of MESD
products and services must improve. Improved communications will aid in (1)
the evaluation of product adequacy; (2) improving cost effectiveness (3)
determining program redirections, and (4) improving product quality.l; and

i. modify and upgrade the circulatory measurement systems for improved
data acquisition and processing

[An analysis of the existing circulatory measurements systems is re-
guired to determine modifications necessary to improve data ocuality and
increase cost effectiveness of data processing.].

5.2. Mid-Term Objectives, FY 1986 - FY 1992, are to:

a. design, procure, test. and implement an estuarine/shelf physical
oceanograpnic measurement system for acquisition of data trom estuarine,

coastal, and shelf waters of the major regicns of the United States

[Existing circulatory survey measurement systems do not meet all user
requirements. The present current sensor's basic design limits its use to
areas having minimum noise contamination (due to waves and swell). Naviga-
tional and environmental needs require measurements in some areas where noise
levels are high. The traditional uses of the waterways have changed and
expanded. For example, the offshore regions of the United States, such as
the northeast Atlantic, the Gulf of Mexico, the coasts of Hawaii, Alaska,
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and California are being exploited increasingly by the fisheries industry,
and the o0il, gas, and mineral industries. These and other associated users
require local water movement data; but they alsoc require physical oceano-
graphic data which describe regional circulation. Acquisition of data from
the shelf regions to complement coastal and estuarine data collection will
satisfy these demands and aid in meaningful interpretation of regional flow
characteristics. The implementation of a new estuarine/shelf physical
oceanographic measurement system is necessary to meet the new requirements.
Fiqure D illustrates examples of oceanographic sensors which may aid in
responding to the changed and expanded uses of the waterways.]; and

b. design, procure, test, evaluate and implement real-time current and

wind-monitoring systems in the Nation's 10 busiest harbors and approaches

[Oceanographic monitoring stations strategically located in the 10
busiest harbors and approaches will transmit data to port services, offices,
and/or ships in transit. These permanent systems will provide real-time
current and wind data in the form of printouts and/or cathode ray tube
displays, will aid in ship traffic control, and improve safe navigation.
This objective will require the use of new instrumentation, such as the
upward-looking acoustic, remote current meter to measure through the water
column, and the application of radar to measure surface currents. This
objective relates directly to similar objectives of the Tides and Water
Levels Division and the Coastal Waves Program.].

5.3. Long-Term Objectives, FY 1993 - FY 2002, are to:

a. predict water movement on continental shelves

[The MESD will expand its data and information products to descriptions,

models, and predictions of coastal seas.. This program emphasis will comple-

ment similar efforts in bays and estuaries. Where possible, the models will
be coupled. Phenomena to be included are mean circulation and variations
over different time scales, surface currents, effects of stratification, and
meteorological effects.]; and

b. develop and publish new oceanographic reports and atlases

[This objective is an intensive extension of near-term objective h. The
publication of the present tide and tidal current tables, tida! current
charts and chart diagrams, circulatory survey and technical reports will most
1ikely continue. Future information publications should emphasize conceptual
models of the physical environment. The publications willl have descriptions
of general offshore marine environmental conditions (climatology); tides and
tidal currents, nontidal flow, other physical and chemical properties, and
various analyses of water movement in different and overlapping regions. The
atlases will include isopleths of physical oceanographic parameters, mean
values, and variations over different time scales for users who require
detailed technical information., This objective will be coordinated with
efforts in other related areas (waves, water quality, sediments, etc.,) to
provide for comprehensive information.].

‘_;____——'———---—-
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6. OPERATING PLAN
This operating plan 1lists the tasks necessary to accomplish the
preceding goals and objectives. Table 2 lists specific objectives which will
satisfy goals. Tasks follow each objective according to time period.

Table 2. MESD Goals and Objectives.

. Near-Term - a, b, h
GOAL 1 . Objectives: Mid-Term - a, b
Long-Term - a, b

Near-Term - d, e, f, i
GOAL 2 . Objectives: Mid-Term - a, b
Long-Term - a, b

Near-Term - g
GOAL 3 Objectives: Mid-Term -a, b
Long-Term - a, b

Near-Term - ¢,
GOAL 4 Objectijves: Mid-Term - a,
Long-Term - a,

[@ 2 o g 3

6.1. Near-Term Objectives and Tasks
a. Plan circulatory surveys.

Task 1. Select survey areas.

Task 2. Develop ship and engineering requirements.
Task 3. Formulate preliminary survey plans.

Task 4. Conduct reconnaissanca.

Task 5. Issue draft project instructions.

Task 6. [Issue final project instructions.

Task 7. Communicate and interact with ship personnel.

b. Process and analyze new survey data.
Task 1. Verify and certify data upon receipt.
Task 2. Complete processing of data.
Task 3. Analyze data.

¢. Disseminate marine information products.

Task 1. Predict tide and tidal current data.
Task 2. Publish tide and tidal current tables annually.



Task

Task
Task

Task
Task
Task
Task
Task

Eliminate

Task
Task
Task
Task
Task
Task

Implement

Task

" Task

Task
Task
Task
Task
Task

4.
5.

6

7.
8.
9.
10.

L.
2.
3.
4.
5.
6.

1.
2.
3.
4.
5.
6.
7.
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Distribute 180 station-years of tide and tidal
current predictions annually to the National Weather
Service.

Distribute 90 station-years of predictions to
foreign offices annually.

Distribute 600 station-years of miscellaneous
predictions annually,

Distribute circulatory survey data on demand.
Interpret circulatory survey data.

Publish circulatory survey reports.

Publish technical reports.

Produce tidal current charts and diagrams.

circulatory survey data analysis backlog.

Analyze data.

Transmit processed data to NOCC.
Issue memorandum reports.
Publish survey reports.

Publish special reports.

Update tables.

IMPACT.

Submit Request for Proposal (RFP) fof hardware to DOC.
Submit RFP for.software to DOC.

Monitor progress of procurement.

Install hardware.

Implement software.

Test software and hardware.

Certify system operational.

Publish "Circulatory Survey Manual."

Task
Task

Task

Task
Task
Task
Task

1.
2.
3.
4.
5.
6.
7.

Draft first manuscript (including graphics).
Submit to editor,

Review internally.

Revise.

Distribute for general review and comments.
Revise final manuscript.

Publish and distribute,

Develop/apply and test numerical circulation model.

Task
Task
Task
Task

1,
2.
3.
4.

Continue development of MESD models.
Assess utility of existing models.
Select candidate model for evaluation.
Test model.

Identify user requirements and needs.

_Task

1.

Review information from recent user interaction (MESD Task
Group and Real-Time Task Force reports, and user require-
ments workshops),



Task
Task

2.
3.

Task 4.

Task

5

Task 6,

Task

7.
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Secure additional decision-making information.
Conduct user workshops in cooperation with OCN.
Recommend new and improved products.
Publish new and improved products.
Recommend necessary program changes.
Implement recommendations approved by OCN.

i. Upgrade circulatory measurement systems.

Task
Task
Task

Task
Task

1.
2.
3.

4'
5.

[mprove data translation.

Enhance CMOP.

Complete present c1rculatory measurement systems analysis
study.

Enhance DOA program.

Procure appropriate hardware, software, and instruments as
directed by systems analysis study and user requirements
recommendations.

6.2. Mid-Term Objectives and Tasks.

a. Implement estuarine/shelf physical oceanographic measurement system.

Task
Task
Task
Task
Task
Task

Task
Task
Task

b. Implement

Task

Task
Task
Task

Task
Task
Task

Task
Task
Task

W 00~ O N DN

1.

=W o

~SNoyon
s e e

8.
9.

Develop initiative.
Complete detailed system description.

. Test and evaluate (T&E) candidate components.

Procure subsystem.

Procure system,

Complete DOA/Integrated Logistical Support (ILS)/Field
Engineering Support (FES) plans. .
Integrate system (first ship).

Modify and integrate system (second ship).

Certify systems operational.

real-time current and wind monitoring systems.

Prepare technical development plan, (in collaboration with
Tides and Water Levels Division and Coastal Waves
Program).

Evaluate candidate systems.

Determine. requirements for prototype.

Issue RFP for prototype system fabrication, T&E, ILS, and
FES. -

Deploy prototype in select harbor.

Certify prototype operational.

Complete system analysis, upgrade, and specifications for
operational systems to be deployed in Nation's 10 busiest
harbors and approaches.

Issue RFP for 10 operational systems.

Deploy systems,

10. Certify 10 systems operational,

6.3, Long-Term QObjectives and Tasks

The tasks required to satisfy long-term objectives are inherent in the
near-term and mid-term objectives and tasks. Achievement of near-term and
mid-term tasks are required for the success of the long-term objectives.
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7. RESOURCE REQUIREMENTS

The key factor affecting MESD's capability "and capacity to meet its
cbjectives is having adequate resources. Obtaining adequate resources
depends in large part on the priorities given to the MESD programs by OCN and
MOS management. Personnel in sufficient numbers and with particular exper-
tise are required in the MESD, along with upgraded or replaced measurement
systems that will provide for one-pass, cost-effective data processing; a
data and information system that will enable the MESD to respond to user
needs more rapidly than it can now; and funds to cover recurring engineering,
DQA, and applied research needs. Completion of the objectives described in
this plan depends on obtaining the necessary resources.

/.1.  Personnel Requirements

The MESD's requirements for staffing include:

o

fi11 computer specialist position on Division staff,
fi11 vacant oceanographer position in the Marine Predictions Branch,
fi11 computer programmer position in the Circulatory Surveys Branch,

fill two physical science technician positions in the Circulatory
Surveys Branch,

create three oceanographer positions for numerical modeling,
create mathematician position mainly for modeling,

create engineering position to manage circulatory measurement systems
and real-time navigation information system.

7.2. Equipment and Software Requirements

The MESD's requirements for equipment and software include:

Q

upgrade of present circulatory survey measurement systems,

=]

acquisition of new circulatory measurement system for estuarine/
shelf data acquisition,

implementation of IMPACT, including all hardware, software, and
documentation,

/.3. Funding Requirements
In addition to the funds necessary for personnel, equipment, and

software listed in sections 7.1 and 7.2., the MESD requires funds for:

° user requirements workshops,

° contract editing, graphics and camera-ready copy for "Circulatory
Survey Manual,*"



7.4.

28

-]

recurring DQA expenses,

o

periodgc engineering analyses (until engiheer position in MESD is
filled).

Projected Returns on Resource Investments
KWith the resources listed in sections 7.1. to 7.3., the MESD plans to:

]

undertake large-scale coastal and shelf studies of national interest,
° determine user needs and demands for MESD products,

° transmit data to NODC within 12 months of data collection,

update prediction table values within 18 months of data collection,
produce survey and special reports within 2 years,

publish in refereed journals,

add capabilities to measure sea surface currents and continuous
vertical profiles of currents,

develop numerical models, and

provide real-time oceanographic data.
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APPENDICES
8.1. Requirements for Circulatory Surveys
8.2. NOAA Ship FERREL
8.3. NOAA Ship McARTHUR
8.4. Listing of Marine Environmental Services Division Products
8.5. FY 1983 Calendar

8.6. User Requirements Documentation
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APPENDIX 8.1. REQUIREMENTS FOR CIRCULATORY SURVEYS 1881 - 1987

Maine Estuaries (1985-1987):

fany estuaries along the Maine coast have insufficient current observa-
tions. Most past surveys are very old and had insufficient spatial coverage.
Only Casco Bay and Penobscot Bay have recent and valid data. Commercial and
recreational navigation are extensive in the area. The lobster and fishing
industries require circulatory survey data products. The offshore energy
development industry also requires the products.

Chesapeake Bay (1981-1983):

Chesapeake Bay s the largest estuary on the East Coast and has the
Jargest economic interest. Three of the main concerns are the oyster, crab,
and fishing industries. This area has high scientific interest and NOAA,
USGS, COE, Chesapeake Bay Institute, and Tlocal universities participate in
cooperative programs to study this important bay. Commercial and recrea-
tional navigation are extensive. Partial surveys were done from 1963 to
1965. These had insufficient spatial coverage.

Georgia-Florida Estuaries (1984):

Some of the current observations that exist from these assorted estua-
ries are from the 1930's. New circulatory survey data and products are
required for commercial and recreational navigation, the shrimp, fishing, and
offshore energy development industries.

Florida Guif Coast Estuaries (1985-1986):

Current data from these areas are sparse and old. Pensacola Bay En-
trance was last observed in 1940, and Tampa Bay was last surveyed in 196€3.
There are little data of San Carlos Bay and Charlotte Harbor. Natural physi-
cal changes, coastal construction, and dredging may have changed characteris-
tics of circulation. Updated circulatory survey products and data are needed
for navigation and the fishing industry.

Southeast Alaska (1983-1987):

Virtually no data exists for this area. Current observations from the
numerous straits and bays in Southeast Alaska (South and West of Juneau) have
been obtained only by hydrographic ships, randomly and in small quantities,
The last observations were recorded in 1965. Circulatory survey data and
products are needed for commerical navigation, the crab and fishing indus=-
tries, and fisheries regulation enforcement.

Washington-Oregon Estuaries (1982):

Previous current surveys during the 1930's were of short duration with
primitive equipment. Willapa Bay was last surveyed in 1890 for 3% days using
the current pole technique. These old data are inadequate to meet the
present day needs of commercial and recreational navigators.
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Los Angeles-Southern California (1983-1986):

Current data for most Califarnia estuaries are outdated or nonexistent.
Humboldt Bay data are over 50 years old. San Diego Bay Entrance was last
surveyed in 1934, JUpdated circulatory survey data and products are needed
for commercial and recreational navigation, the offshore energy development
industry, and offshore energy regulation enforcement (e.g., the Santa Barbara
0il spill was in this area).
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APPENDIX 8.2. NOAA SHIP FERREL

Commissioned: June 1968
Designer/Builder: Zigler Shipyards, Inc., Jennings, LA
Homeport: Norfolk, VA

Officers and Crew: 19 Berthing: 20 bunks
Displacement: 360 tons
Length: 133 ft.

Breadth: 32 ft. Scientific Laboratory Facilities:
Draft: 8.0 ft. 2
Cruising Speed: 10 kn. Wet oceanographic lab: 40 ftz
Range: 2,200 nmi. Electronics workshop: 500 ft
Endurance: 9 d
Winches: One oceanographic winch One CTD winch

Two utility winches One BT winch

 Cranes and Booms: One telescoping boom One articulated boom
Location: Amidships Location: Portside aft

A-Frames: One movable type
Location: Stern

Scientific Equipment:

1 Grundy C/STD system 2 Lab salinometers (Guildline,

36 Grundy current meters Plessey)

DOA Test eguipment 15-20 Tide gages (Fischer Porter

2 Aanderaa meteorological stations ADRs and Metercraft and Bristol
Bubblers)

Circulatory Measurements Data Processing (CMDP) System: The CMDP is equipped
with a POP 11/34 computer with a 128K memory and a CAMAC interface system
which are used for processing circulatory survey data.

LAUNCHES

One 28 ft. diesel Lafco aluminum workboat
One 17 ft. gasoline outboard Mako Marine fiberglass open boat
Two 19 ft. gasoline outboard Monark aluminum open boat
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APPENDIX 8.3. NOAA SHIP MCARTHUR

Commissioned: December 1366
Builder: Norfolk Shipbuilding and Orydock, Norfolk, VA
Homeport: Seattle, WA

Officers and Crew: 38 Berthing: 40 bunks
Displacement: 995 tons

Length: 175.0 ft.

Breadth: 38.0 ft.

ODraft: 12.1 ft.

‘Cruising Speed: 12 kn.

Range: 6,000 nmi

Endurance: 17 d Oceanographic Laboratory: 150 ft2

Winches: One Northern Line oc¢eanographic winch
One Branden oceanographic winch
One A-frame winch

Cranes and Booms: One telescoping boom One articulated boom
Location: Foredeck Location: Starboard quarter

A-Frames: One movable type
Location: Stern

Scientific Equipment:

1 Grundy C/STD system 3 Plessey lab salinometers

1 AML portable CTD : 52 Aanderaa current meters

1 Soltec C/STD analog recorder 4 Aanderaa water level gages. . .

1 XBT system 3 Aanderaa meteorological stations
15-20 tide gages (Fischer Porter ADRs, DQA test equipment

and Metercraft and Bristol bubblers)

Circulatory Measurements Data Processing (CMDP) System: The CMDP is equipped
with a PDP 11/34 computer with a 128K memory and a CAMAC interface system
which are used for processing circulatory survey data.

LAUNCHES

One 26 ft. diesel Monark aluminum workboat

One 17 ft. gasoline outboard Monark aluminum open boat

One 12 ft. gasoline cutboard Alumacraft aluminum skiff

One 16 ft. gasoline outboard Boston Whaler fiberglass open boat
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APPENDIX 8.4. LISTING OF MARINE ENVIRONMENTAL SERVICES DIVISION PRODUCTS
Tide Tables
Tidal Current Tables
Tidal Current Charts and Diagrams
Special Tide and Tidal Current Predictions
Tide and Tidal Current Harmonic Constants
Circulatory Surve& Data
Circulatory Survey Data Reports

Special Technical Reports

Supplemental Tidal Predictions--Alaska
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APPENDIX 8.5. MARINE ENVIRONMENTAL SERVICES OIVISION (MESD) CALENOAR, FY 1983

October 1962 May 1983
1 Merit Pay Performance Appraisal and Compensation System {MPP) 2 Submit Neminations for Admin.'s Award:

Begins: Octoter 1, 1382 - September 30, 1983
1§ Qistribute Oraft Pl's for Chesapeake 3day (II1}): €211

Gold, Sflver, Bronze Medai Awards tg
c2l: staff

§ Subdbmit NKeminations te £2: (21
26-31 AAAS, Annual Meeting, Cetroit, M

Noverber 1982 28 Notification of Final Rating (GWPAS)

no later
15 Submit 1-Page Narrative for each Major 1982 Accomplishment to 30 Spring Meeting, AGYU, Baltimore, M0

€21: Staff 31 Submit FY 1984 Travel Zstimates to C21:

22 Submit Narratives to C2: (21 Staff
15 Distribute Draft PI's for Los Angeles Harbor: (211 31 Submit Want List (End of Year Funds,

FY 1983) to C21: MESD Staff
December 1982 June 1983
7-1% Fall Meeting, AGU, San Francisco, CA 1-3 Spring Meeting, AGY .
15 Submit Final Pi's for Chesageake 8ay (II11) to €2: €21 1 Begin Preparation of Engineering Require=~
31 Commissioned Officer’s Fitness Reports to C2: (21 ments for FY 1984: Stare

5 S;gmit FY 1984 iravel Estimates to CZ:
January 1983 5 Submit FY 1983 Want List to {2: (21

§ Submit FY 1984 Eng, Req. to (21 (21x2
14 Submit Revised S-Year ADP Plans to C21: C21x4, (211, €212 1§ Submit FY 1984 Eng, Req. to (2: (21
13 Submit Final Pl's for Los Angeles Harbor to CZ: €21 15 Revise MESD Program Plan: C€21x3

- 20 Prepare (21 Y 1984 Budget: Staff

30 Submit Reqst. for FY 1984 Ship Time ta
February 1983 c2: c22

30 Submit Tide Taolas for tditorial
15 Submit Revised S-Year ADP Plans ta C2x4: (€21 Services: (212
15 Submit Inout to C21 (ce: C21xJ) for Revision of MESD Program

Flan: MESD Staft "
July 1983
Maren 1983 ==
- | 8eqin Javelopment of C21 M30 Plans: £21x3
17 Submit GWPAS Plans to (21: (21 Starr Employees, €211, C212 15 Submit MBO Plams to C21 {ct: C21x3):
(April 1, 1983 - March 31, 1984) Statt

31 Submit GWPAS Plans te (2: (21 1§ Submit €21 FY 1984 Sudget to C2:
31 Begin Progress Reviews with MPP employees: A1l supervisors {ce: €2x3): (21

22 Submit CZ1 #BQ Plans to €21: C2lx3
April 14983

1 GWPAS Begins: April 1, 1983 - March 31, 1984 August 1983

1 Begin Formal Appratsal Discussion (GWPAS 4/1/82 - 3/31/83)

15 Submit Vacation Scheaules to C21: MESD Staft 1

20 Submit Vacation Schedules to €2: (21 S

25 Submit GWPAS Ratings {4/1/82 - 3/31/83)

29 tLast Cffreral Day for Formal Agpraisal Discussions

30 Prepare shmp Schedules for FY 1984: (211 0
1
15

28-31

Submit C21 4SO Plaps to C2: (€21
Sudbmit Abstracts for all
Pubiished/Presented 1983 Scientific
Technical Papers/Oral Presentations %0
C21: Staff

Submit Abstracts to €2: (21

Reyiew Unfunded (21 FY 1984 Zudget
Requesty Staff

Oceans '83, MIS-{EEE, San Francisco, CA

Segtember 1943

1
1o

30
30

8eqin Prag, Reviews w/ GWPAS amployees:
Al1 Supervisors

Submit MPP's (10/1/83 - 9/3C/84) to C21:
staff

Submit MPP’s to CZ: C21

Submit Tidal Current Tables for Editorial
services: (212
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APPENDIX 8.5. MARINE ENYIRONMENTAL SERVICES DIVISION (MESD) CALENDAR, FY 1983

MONDAY: MEETINGS:

10:00 a.m. Submit greem correspondence to (2: C21 Circulatory Survey Committee Meeting: Usuaily
held every & weeks (occasionally monthly).

9:00 a.m. Time and Attendance Report due to C2x3: (€21 Comittee members will be notified: (2111

TUESDAY: FIRST TUESDAY:

1:00 g.m.: NOS Research & Development Council
Meeting, PLACE: Director's Conf.
Raom. .

SECOND TUESDAY:
10:00 a.m.: NOS Equal Empioyment Opportunity
Committee Meeting., PLACE:
Oirector‘s Conference Room.

LAST TUESDAY:

THURSDAY:
10:00 a.m.: MESD Monthly Program Review.
PLACE: Director‘s Conference Room
2:30 p.m. NOS Director’s Staff Meeting REPQRTS:
1. Submit Branches and Staff Reports to (21
{ce: C21x3) on tha 25th of each month.
FRIDAY: 2. Submit Division Monthly Report to C2 on the
- 29th of each month: (21
. ‘
9:00 a.m. Submit Weekly Report on Sfgnificant Activities 3. Submit Management-by-Objective (MBO)
and Accomplishments to- C21 (ce:C21x3): Appropriate Monthly Report to C21 (cc: C21x3) on the
Personnel and to C2 (by 12:00 p.m.): C21 28th of each month, if required: MESD
' Staff

4. Submit MBO Monthly Report for the Division
to C2 on the Sth of each month, 1f
9:00 a.m. Submit typing items for the Administrator’s Action requireds. C21
Agenda to C21 (ce: C21x3): Staff and to €2 (by 12:00 p.m.):
€21 S. Submit Anticipated Travel Report far the-
Division to C2x3 the 15th of each month:C21

QUARTERLY:
9:30 a.m. 0ffice  of Oceanograpny Staff Mesting
1:30 p.m. '}IESD Sta)xff Meeting (Review- and flan Programs, Analyze Submit Milestones Status Reports to:
. mpacts

€21 (ce: C21x3): MESD Staff €2: Cc21
Ist Quarter: 12/20/82 1/10/83
2nd Quarter:  3/25/83 4/08/83
3rd Quarter: §/24/83 7/08/83
4th Quarter: 9/26/83 10/04/83
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8.6. User Requirements Documentation
Memorandums
To From ‘ Subject
0A/C2 QA/C21 Cemonstrated Needs for Circulation, Waves

and Tides Data

0A/C21 0A/C21x3 Excerpts from Hoffman (EG&G) Report; Cir-
culatory Survey Justifications

RECORD QA/C21 Military Use of Marine Environmental
g Services Division Information Products

RECORD QA/C21x2 ' Commerical Use of Marine Environmental
Services Division Information Products

RECORD 0A/C21 Summary of Telephone Discussions with
Users of Marine Environmental Services
Division Information Products

0A/C2 0A/C2x1 Comments on Draft Summary of Telephone
Discussions with Users of Tide and Tidal
“Current Prediction Tables and Tidal
Current Charts

RECORD DA/C211 Use of Tidal Current. Charts
RECORD 0A/C3x2 = Trip Report of National Ocean Survey (NQOS)
0A/C2x2 Real-Time Marine Navigation Data System

Task Team/Galveston and Houston, Texas

0A/C 0A/C1x1 Progress Report: Real-Time Marine
Navigaticn Data Task Force
RECORD QA/C2x2 Meeting Report: National Ocean Survey
- 0A/C3x2 (NOS) Real-Time Marine Navigation Data

Systems Task Team with Maryland Port
Authority/Port of Baltimore Officials

RECORD 0A/C2x2 Trip Report - Report of Meetings:
0A/C3x2 National Ocean Survey Real-Time Marine
Navigation Data Task Team With Superior,
Wisconsin, Duluth, Minnesota, St. Lawrence
Seaway Development Corparation

CA/C2x2 Sea Grant Meeting at Superior, Wisconsin, Duluth,
Minnesota



To

From

4]
Subject

RECORD

RECORD
Honorable
Richard Frank,
Administrator,
NOAA

RECORD

RECORD

0A/C2x2

0A/C3x2

C2111
UsSCcG

C2x2
C3x2

C2x2
C3x2

Trip Report: Meetings Between National
Ocean Survey Real-Time Navigation Task
Team With Port Everglades, Florida Port
Authority, Lake Charles,.Louisiana Port
Authority, and LSU Sea Grant Agents;
Baton Rouge, Louisiana Port Director,
Beaumont, Texas Port Authority, LSU
University, Sea Grant Marine Advisory
Service Agents

Southeast Alaska Circulatory Survéy

Request for assistance in determining
current survey requirements

Trip Report - Meeting of the NQS Real-Time
Marine Navigation Task Team with the
Mariner's Advisory Committee for the
Delaware Bay and River

Trip Report - Report of Meetings: NOS
Real-Time Marine Navigation Data Task
Team at Humboldt Bay, California; San
Francisco Marine Exchange; Portland,
Oregon Port Authority; Anchorage, Alaska;
and Valdez, Alaska



TO:
FROM:
SUBJECT:
REF:

“;ﬂ “Cl‘ i
:-" \{ % | UNITED STATES DEPARTMENT OF COMMERCE
. Iﬁ_ * . | Natianal Oceanic and Atmosgheric Administration
% 3 # | NATIONAL OCEAN SURVEY
. "’mw"" Rockville, Md. 20852

December 8, 1981 0A/C21:HRF

QA/C2 - WesTey V. Hull

0A/C21 - Henry R, Frey /QL-,] zg

Demonstrated Needs for Circulation, Waves and Tides Data

"Problems and Opportunities in the Oesign of Entrances to Pofts and

Harbors," Proceedings of a Symposium, August 13-15, 198Q, Marine
Board, Assembly of Engineering, National Research Counci)

The referenced report contzins a wealth of information of direct interest
to the Office of Oceanography, e.g., currents, waves, tides, winds, CTD structure.
tatements by the Ships and Usars Group, the Nature and Environment Group, and
the Design and Maintenance Group are excerpted below. These statesments, pro-
vided by a group as authoritarian as the Marine Board, should be intergretad as
definite national needs for physical oceanographic data to suppeort the maritime

industry.

] recommend that we cite this information when we are asked about

user requirements.,

[

No validated mathematical model exists for predicting ship motion
(horizontal and vertical directions) in shallow water, waves, and

currents.

Insufficient information exists for predicting bottom clearance in
existing harbor entrancss--

Sinkage/trim

Wave spectra/swell
Vertical ship motion
Detailed currents
Actual tidal height
Knowledge of draft
Salinity

Insufficient information has been collected and analyzed to predict
the effect on steering of:

Bottom and bottom irregularities due to silting
Complex three-dimensional currents

Currents in turns

Basic suction

Passing ships

No analytical method exists for predicting three-dimensional currents
on harbor entrance waterways.
10TH ANNIVERSARY 1270-4530

Natiana! Oceanic and Atmospheric Administration

A young agency with a histarc
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cc:
0A/C21x3
0A/C211
DA/C212
QA/C23
Qa/C2x2
QA/C2x7
QA/C2x8

Ensure that the new entrance will provide for safe navigation with
respect to tides, currents, winds, waves, channel dimensions, and

structure design.

Oetermine the accuracy of environmental information, such as waves,
winds, tides, currents, and bottom characteristics.

Develop a consistent data base of waves and currents for part design.

Oevelcp cost-effective models of waves, currents, water Tevels,
tsunamis, starm surges, sedimentation, and other hydrodynamic
processes.

Develop reliable methods of predicting seiching in harbars.

Ensure that changes caused in the physical parameters (tides, currants,
salinity, etc.) are not so drastic as to cause major adverse environ-
mental effects.

Devalop cast-affactive technology for measurement af waves, tides,
salinity, sediments, etc.

Develop real-time systems to provide data on wind, waves, and currants
as aids to navigatian. .

Solve wave-current interaction probTem. .

Cost-effective methods of quantifying physical environmental parameters
in coastal areas should be sought.

There are unmet needs for reiiable quantitative hydraulic (and/or)
mathematical models for the prediction of tides, currents, waves,
salinity, and sediment changes in harbor entrances as a function of
various design configurations.

There is a need for better estimates of shoaling rates in approach
channels faor different sediments and different waves and currents.

There is a need for better quantification of physical environmental
parameters in coastal areas {i.e., waves, climate, currents, sediment
movement, etc.).
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February 18, 1981 OA/C21:5EM

T0: QA/C21 - Henry R. Frey
FROM:  OA/C21 - Samuel E. Mccoy ob-ETES

SUBJECT: Excerpts from Hoffman (EGZG) Report; Circulatory Survey Justifications

The following references from "Investigation into Deep-Oraft Vessel
l gerthing Problems at Selected U.S. 'Naval Facilities", Or. John F. Hoffman,

: P.E. have been excarptad. These quotas inherently justify the presant, past
or future conducting of circulatory surveys in the areas of six dees-draft
harbors used by the U.S. Navy. These are the Naval Air Station at Alameda,

I CA, the Maval Station and Maval Shipyard at Charleston,-SC, the Naval Station
: at Mayport, FL, and the Naval Air Station, North Island, San Oiego, CA.

Alameda Naval A{r Station:

Alameda Naval Station is located inSdn Francisco Bay. The ship channel
- is roughly 4,000 feet long by 1,000 feet wide, extending fram deep water”in
San Francisco Bay to the eastern end of the breakwatar. Project decth -of the
ship channel, turning basin and berthing area s 42 feet below MLLW. This
facility is the home port of two aircraft carriers, the U.S.S. Entarprise
and the U.S.S. Coral Sea. The nuclear-powerad ENTERPRISEZ (CVN-33) is the
largest carrier cperating out of Alameda, with an overall length of 1,123

feat, a2 maximum width of 237 feet, a beazm of 133 feet and a maximum draft
of 40 feet. : : .

Ships entaring San Francisco Bay on a strong floed tide, and fassing
the south pier of the Golden Gatz Bridge close aboard, often experienca
a strong shear forcz to the starboard by a peculiar deflection of the cur-
rent by the bridge pier. This shear cannot be readily overcome by the

rudcer and, in some cases, has resulted in ccmpleta loss of contrel of
the course steered.

Large current eddies having the same effect are found in the vicinity

of the foundation piers of the San Francisco - Cakland 8ridce and the
Richmond Rafael 8ridge.
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Vessels departing San Francisco Bay on a strong ebb current must use
extreme caution to avoid excessive spead whnich can cause the vessel tq take

heavy s2as on the foredeck.

Pilots indicate a speed of about 10 knots is generally maintained in the
channel to assure steerageway against tidal currents and winds. Maximum cur-
rents in the channel and turning basin are estimataed at about 2.0 knots. Pilots
taking ships into Alameda, however, fesl currents are sometimes considerably
strenger than this estimate. Currents are also said to cause some navigational

problems, particularly within the turning basin.

HMayoart Maval Sfation:

Mayport 8asin (Ribault Bay); is about 1/2 mile long and about 700 yards wide
and is located on the south sfde of the St. Johns River, Florida about 1-1/2

miles west of the river entrance into the ocean. The river at the point of entry
is kept open by means of jetties. Two deep-draft vessels, the aircraft carriers
U.S.S. FORRESTAL and the U.S.S. SARATOGA, are homeported in Mayport.

currents in the river at the port of Jacksonville, precautionary
medsures must Se taken and maneuvering done at or neartimes of slack watar
where possible. Currents in the entrance to the turning basin are variable

according to the Chief Harbor Pilet.

Due to tidal

Norfelk Naval Station:

Hampton Roads, 3also referred to from a Navy standpoint as Norfoik Harbor is
utilized by both military and commercial shipping. The U.S. Naval Station is
locatad on the southeast shore. All types of U.S. Navy vessels, including sub-
marines, are brougnt into the harbor and berthed by U.S. Government harbor pilats

(¢ivilian).

According to Port Services Officer currents, affected by both tide and wind,
influence berthing to the extent that it is desirable to berth vessels in the
period frcm one nour before slack to one hour aftar slack. There is a scarcity
of current veloc1ty data for Morfolk Harbor. Isolatad measurements have been
mace but there is no program of continuous measurements. [n Hampton Roads
winds greatly influence the currents and at times attain velocities in excass

of those given on the Current Tables.

Pensacola Naval Air Station:

The Naval Air Station at Pensacola is located about four miles southwest of
the city of Pensacola, Florida on the Pensacola Bay. The U.5.S5. LEXINGTON is

moored at Pier 303.
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There are no tidal constraints to the movement of the U.S.S. LEXINGTON;
however, on occasion wind does affect manuevering. There are no data available

~concerning the velocity of currents in Pensacola Bay.

North Island Naval Air §tation:

North Island Maval Air Station is located in Coronado, across the Bay south-
west from San Diego, CA. Four aircraft carriers are homeported at North Island.
The Fleet Guide - San Oiego, Eight edition 1978 indicates that the current is
generally in the direction of the channels.- Care should be taken while passing

“Ballast Point, as a cross-current deflected from Ballast Point may cause a

ship to take a sudden shear.

Charleston Naval Complex:

The Charleston Naval Complex is located in Charleston Harbor which is formed
by the Cooper, Ashley, and Wando Rivers. Nuclear subm=2vines are based at one
of the docks and require a 35-foot channel.

Berthing vessels at the Naval Facility requires considerable skill. The
presence of a five-knot current.at times and a narrow channel width of 600
feet requires berthing by docking pilots. In the approaches to Charleston
Harbor, the most important water movements (surface) are rotary tidal currents.
Tides higher than predicted result with southerly winds and falling pressure;
tides Tower than predicted result with westerly winds and rising pressure.

Recommendation: Investigate the feasibility of establishing an array of
current meters with read outs in the Port Services Office in order to determine
the current variation in various piers and in the channel.
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February 4, 1982 0A/C21:HRF
TO: THE RECCRD
FRCOM: 0A/C21 - Henry R. Frey ‘

SUBJECT: Military Use of Marine Environmental Services Division
Information- Products

Captain Henry C. Morris, Assistant Chief of Staff for Fleet Operations,
Military Sealift Command (MSLC) stated, during a telephona conversation with
me today, that the operations managers of the MSLC consider the NOS tide and
tidal current tables to have great value to them. They ¢onsider toth tables
to be of equal importance, and believe that this is the case throughout the

industry.

The tidal current charts are used, but not as much as the tables. The
charts are "would like to haves" for the MSLC. More dense data are needed on

the tidal current charts.

Captain Morris sees no major usafulness of real-time tides, currnnts,
winds, but thinks they may be useful to others.

ce:
QA/C2 - W, V. Hull
QA/C2x1 - A. J. Patrick
0A/C2x2. = M. Grunthal
0A/Cx21 - G. Younger
CA/C51 -~ T. Johnson
QA/C35 - T. Richards

10TH ANNIVERSARY 1870-1280
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UNITED STATES DEPARTMENT OF COMMERCE
Natiaonal Oceanic and Atmospheric Administration
NATIONAL CCZAN SURVEY

Rockvilie. Md. 20852

February 8, 1982 0A/C21:DET

T0: THE RECORD

FROM: 0A/C21x2 - Dan g. Tracy
- T4
SUBJECT: Commercial Use of M&rine Environmental Services Oivision

Information Products

Mr. F. Ricci, Manager of the Port and Navigation Division, CHEVRON
Shipping. Company, stated during 3 talephone conversation with me today,
that his ship operators find the NOS Tidal Current Tables quite valuable
during berthing. The NOS Tide Tables are more important than the Tidal
Current Tables, but both are essential. His company needs hourly predic-
tions for several busy harbors, in fact, they purchase thesa pradictions
for Yosu, Korea and Mallorca Straits, Spain frem local universities.

The CHEVRON Shipping Company controls nine domestic carriers and
43 international flag vessels ranging in size between 35,000 to 800,000
tons. The trend is toward larger vessels and thus an increasing need for

tidal predictions.

cc:
Q0A/C2 - W. Hull
QA/C2x1 - A. Patrick
0A/C2x2 - M. Grunthal
Q0A/Cx21 - G. Younger
QA/C51 - T. Johnson
04/C35 - T. Richards
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T0: THE RECORD
l FROM: QA/C21 - Henry R. Fray /‘L7 % ‘g
i SUBJECT: Summary of Telephone Oiscussions With Users of Marine Environmental
l Servicas Division Information Products
Telephone discussions were conductad on January 28, 1982, between members
l of the Marine Environmental Services Division (MESD) Study Group and six users
in the maritime industry. The users were contacted during the precseding day
j to: ‘
. (1) explain the purpose of the contact and the information sought by NOS,
(2) provide time for internal user consultation (with masters, operations
I managers, pilots, etc.) prior to the discussion, and
? (3) arrange a convenient time for the talephone intarviews.
. The MESD Study Group invited Capt. Archie: Patriék, Deputy Associate QOirector,
Qffice of Qceanography to attend the discussions. Lt. Cdr. Thomas Richards was on !

travel status and did not attend. Messrs. George Younger and Themas Johnson,
Dr. Henry R. Frey, Cdr. Melvin Grunthal, and Captain Patrick participated. A
draft of this memorandum was provided to each of the participants for comments.

The discussions were held with three operators of large ships, including
tankers, general cargo ships, container carriers, break-bulk carriers, and a
1,500 ton seismic survey ship. Two pilots association presidents were contacted.
Information was obtained from one towing corporation. The discussions are

l summarized as follows:

Captain Jerry Aspland
Operations Manager

ARCO

5900 Cherry Avenue

Long 3each, CA 90805
(213) 428-7591, Ext. 321

ARCO operates 12 U.S. Flag tankers and one [,500 ton seismic vessel. NQS
tide and tidal current tables have economic value. They "play the tide" to
transit into and out of ports by using the tide tables, and they plan docking
and undocking according to tidal current tables. Tidal current charts are not

10TH ANPHVERSARY 1970-48290
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used frequently, but are valuable when considering new ports. [f NQS did not
produce the tables, ARCO would have to seek private industry to fill the void.
The NOS refaerence stations (table one) should reflect the major economic ports.
ARCO operates at Valdez, Puget Sound, San Francisco, Los Angeles/San Pedro,
Panama, Mississippi River, Houston, and Philadelphia. Their fleet is split:
gight ships on the West Coast, and five ships on the East Coast.

Operation of an ARCO tanker averagas $735K per day, or about $3K per hour.
Minimizing time to aporoach, dock, offload, undock, and exit converts to "large"
dollars. ARCO sees this as becoming even moras important as their tankers become
larger (greater than 250K tons OWT).

Captain Aspland expressad a need for wind data accurats to £ 5 knots to
model docking and undocking; winds can have even more of an effect on berthing
than currents. Real-time and predicted winds are important from a planning
standpoint. Wind stations are usually not at waterfronts. He estimatas that
current speeds should be accurats to £ 0.5 knot. Times af nigh and low water,
slacks, and maximum currents must be within 15 minutes.

ARCO likes to have 6 feet under the keel when entaring port. A ship may
heel (roll) when turning such that its skegs run desper than its keel.

ARCO was unaware of where and how to obtain tide and current data.
- Captain AspTand mentioned a need for watar column data at Yaldez (temperature
and salinity) to analyze peculiar ships' behavior. He believes that NCS could get
industry suppert for a Valdez project.

He suggestad further contacts: Capt. Richard Bonner, LA Pilot,
(213) 548-7838

Capt. Dick Jacobsen, Long 8each ?ilots,
(213) 435-5354

Captain Gerard Hasselbach
Asst. Marine Sup't - Container Ships
American President Line
1950 Franklin Street
Cakland, CA 94162
(415) 271-8000

Need to know times of highs and lows, slacks and maximum currents for
planning. Time converts to dollars. He queried ships' masters and operations
types and had Captain Larkin on an extension. They operate 15 container ships
and 5 break bulk ships. They are satisfied with tide and tidal current tables
"as is"--"publications are axcellent and give informaticn needed to bring ships
in and out.® They use tidal current charts, but not on an "everyday basis."”
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Complained that the 1982 tables were late getting to local vendor. (The lateness
appears to be in the distribution system.) They perceive a need to get more into
climatology. Need more details about currents, particularly Kuroshio Current and
currents in the Bay of Bengal. Had little knowladge or opinion about real-time.

Captain Edward Fulkerson
Manager, Ports and Navigation
Chevron Shipping Company .

555 Market Street '
San fFrancisco, CA

(415) 894-5580

Chevron is especially active in the Cook Inlet. They spend much time
planning for passages, and use bath tide and tidal current predictions. Tidal
current tables are accepted as being less accurata than tide tables; "tidal
currents are more of an “ify" question.” They usa times of slacks and maximum
speeds. The masters have not asked for additional information, so the manage-
ment believes that the tables are adequats. Captain Fulkerson belisves that
real-time data may be helpful, but they must depend on predicticns for planning
purposes. Hourly heights are useful in Cook Inlet; however, Chevron masters and
pilots compute hourly height manually, which indicates that the NOS publication,

< "Supplemental Tidal Predictions Anchorage, Nikishka, Seldowia, and Valdez, Alaska®

has not been publicized adequately.

Captain Russell Bryand
President

Galveston - Texas City Pilots
(713) 935-3310

Astronomic tides are not as important as winds. High and low water times
sometimes vary by 2 to 4 hours because of winds. Currents are found up to
3 knots although pradictions indicate about 2 knots. Uhen making approaches,
cross channel currents in the vicinity of buoys 5, 6, 7 and 8 make manuevering
extremely difficult, especially when ships pass one another; this is believed
to be due to the effects of an upstream jetty. The currants appear to set toward
the southwest about 90 percent of the time. The pilots often call the bridge
operator to find whether the current is ebbing or flooding. (An HF radar system
mounted on the bridge may be useful.) <Captain Bryand thought that real-time watar
Tevels and currents near the jetty and buoys 5 to 8 would be useful; now, there is
no method of detarmining the direction of the current before getting into the actual
current. He does not use the Coast Pilot reqularly.



Captain William T. Mitchell
President

8oston Pilots

Massport Pier 1, Berth 1
East Boston, MA 02128
(617) 569-~4500

Captain Mitchell stated that they use our tide tables to bring vessals intas
port at the earliest possible moment, to satisfy oil company concerns, and that
the tide predictions are very accurate. OQur current predictions in the main
narbor and channel are adequate, but this is not so for the various small inlats
within the harbor. Our tidal current charts are helpful but have inaccuracies:
Sheep Island, in Hingham Bay and adjacent to the confluence of the Fall River
Channel and West Gut, is entirely missing. This area is impaortant for large ship
traffic, and it is deficient in showing proper currents.

Captain Mitchell thinks that our data may be more important to coastwisa tug
captains than pilots, because the coastwise operators ars not as familiar with the
local waters. Currents prediction near Paddocks Island and Hull Island are tao
weak.

He expressed a need for resal-time tides, especially during passage of LNG
tankers, HNeed both depth under kesl and clearance under the ilystic 8ridge. He
also expressed a3 need for denser current information on tidal current charts.

Captain Mitchell mentioned a nautical chart deficiency in the outer harbor;
there is a crescent-shaped cable area (for degaussing) and, although it is still
marked on the chart, local sources believe the cable has been removed. He would
1ike to see the notation removed from the chart to alleviate an anchorage
problem. :

Captain Leonard Goodwin
Vice President, Operations
Moran Towing Corporation
One World Trade Center
New York, NY

(212) 466-3600

- Captain Goodwin reported neavy use of both the tide and tidal current tables;

they are "used ragularly every day." He indicated light use of tidal current charts.

He is "quite satisfied® with our products.

ce:
QA/C2 - W. V. Hull
QA/C2x1 - A. J. Patrick
QA/C2x2 - M. Grunthal
QA/Cx21 - G. Younger
QA/C51 - T. Johnson
QA/C35 - T. Richards
QA/C211 - C. R. Muirhead
QA/C212 - D. Simpson
0A/C21x3 - S. McCoy
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~ February 11, 1982 0A/C2x1:AJP

T0: 0A/C2 - Wesley V. Hull @,/

FROM: 0A/C2x1 - AL J. Patrick

SUBJECT: Comments on Draft Summary of Telephone Discussions with
Users of Tide and Tidal Current Prediction Tables and
Tidal Current Charts .

The draft document appears to adequately summarize the talephone
discussions of January 28, 1982. As a whole the comments seem tp attach
greatast usefulness to the tide tables, followed by the tidal current

‘tables, with tidal current charts running third in order of usefulness.

The degres of usefulness. of our products seems to be associatad more with
format than absolute accuracy. It is apparent that different types of
users have different prefarencas in formatting tide and tidal current
information. Thare is some need for daily pradictions at a larger number
of major ports, or at least 3 need to disseminate the fact that daily
predictions can be mada available for aother than reference stations
pubiished in the tables. As the usar changes from one invelved with
long-range operational planning to one actually operating a vessel an the
watar, the usefulness af the existing product formats declines because
daily credictions may not be available, currents being driven primarily
by metsorological conditions, or the necasssity of having to arrive at
predicted values through a series of arithmetic operatiens.

The British Admiralty prints on their nautical charts tabias of
currant speed and direction at variocus points referancad to time oF high
water at a given reference tide station. The Brazilian Oirectorats of
Hydrography and Navigation shows a current rose on nautical charts. The
above ars just two examples of altarnative methods of arienting our product
formats to the needs of vessel operators. We should raview thesa as
possible altarnatives or supplements to our own way of "doing business” so
that maximum service may be rendered to the mariner using our existing data
basa.
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FROM: QA/C211 - Charles R. Muirhead
SUBJECT: Use of Tidal Current Charts

Ouring the time period of April 1-6, 1982, several telephone calls were
made to various individuals in an attempt to get preliminary information on
how much the Tidal Current Charts are used. The results of these calls ara

as follows:

1. Mr. Ken Hilton, Standish 8o0at Yard and Marina, Tivertan,.Rhode Island.

Mr. Hilton is a sales agent of NOS products as well as a user. He
uses the Narragansett Bay, Long Isltand Sound-8Tock Island Sound, and
Narragansett Bay to Mantucket Sound Tidal Current Charts. Cn how much the
charts are used, he statsd "use all the time". On how they can be imoroved,
he stated "we ara very pleased", and indicated no improvements are necessary.
He also indicatad the coverage of the charts is adequate for nis needs. As
a sales agent he indicated that his sales are to smal] craft owners and that
"99.9%" buy them for personal usa and not because they are required.

2. Mr. Willjam Shaw, Pierson Yachts, Portsmouth, Rhede Island.

Mr. Shaw is a naval architect and a member of the U.S. Yacht Racing
Union. He uses the Marragansett Bay, Long Island Sound-8lcck Island Sound,
and Marragansett Bay to Mantucket Sound Tidal Current Charts. He indicatead
that he uses them often for both cruising and racing. They are particularly
usaful in planning sailing schedules. On how they can be improved, he statad
they are "very easy to usa" and indicated no improvements are necessary. He
indicated a desire for charts on the area of Rhode Island Sound.

3. Mr. Charles M. Mutphy, District Staff Officer, F]rst U.S. Caoast
Guard Auxiliary District, Lowell, Massachusetts.

Mr. Murphy uses the Boston Harbor and Marragansett 8ay to Nantucket
Sound Tidal Current Charts. He indicatad he uses them "ofien”., He statad
that others also use them as well as the £ldridge Tide and Pilot Book.
Mr. Murphy operates a 100 foot, 100 ton offshore charter fishing boat and
uses the charts to transverse to and from fishing grounds. He would like
to have charts for the offshore area between Cape Cod and Portland, Maine.
He also uses the current roses on the nautical charts and would 1ike to see

mere aof these.



4, Mr. John Dalton, District Staff Qfficar, Seventh U.S. Coast Guard
Auxiliary Jistrict, Enqglawood, rFlarida.

Mr. Dalton does not personally use the Tidal Current Charts, but is
surs others do. He indicated that he would be glad to assist in surveying
the members of his district ¢n the usa of the Tampa 3ay Tidal Currant Charts.

5. Mr. Oan Batas, Cantains Mautical Suoply, Seattle, Washingtan.

Mr. Bates is a salas agent of NOS oroducts and was very relpful. He
indicatad that sales of the Puget Scund Tidal Current Charts (Morth and South)
are primarily to small boat cwners, both commercial and recreztional, with
the majority teing sold to recreation intarests. He averages about 12 charts
per month sales, dut indicated that the NOS charts draw heavy comgetitian from
other sources such as various nautical and boating aimanacs, which copy the
NOS products. He also stated that the Pacific Scisnce Cantar publishes tidal
current charts for Puget Scund (one volume) using output from a computar model
which offers many more vectors than the NOS charts. He also statad that the
Tidal Currant Tables have a nigh salas valume, 250 copies per month compared
to 100 copias per month for Tide Taples.

It is obvious.that there is real use of the Tidal Current Charts, particu-
larly in the northeast whers five of the twelve sxisting charts ar= available.
The results of the teiephone calls listad above are not conclusive in the
amount of usage. Mest of the usars appear to be small ¢raft operators, both
oower and sail, commercial and recrsational. However, many usars af NOS grod-
ucts dcquire the infermation through secondary sourcas such as the Eldridge
Tide and Pilaot Book, Rsad's Mautical Almanac and Coast Pilot, and the Zoating
Almana¢. Thera arz at least thres instances of other sourcas of just tidal
current charts. The University of Rhode Island/Sea Grant publishes tidal
current charts for the Narragansett 3ay and for Long {sland Sound to 3uzzards
8ay. The Pacific Sciencs Cantar oudlishes tidal current c¢harts for Puget
Sound. All three of these pubiications are accomplished by use of numericzl
mcdals, Tnere are problems in using numerical medels for this type of publica-
tion, sut careful usa can greatly enhance the value of the charts.

Ta get precise information on the use of the NOS Tidal Current Charts
wauld require a significant effort. A good start would be to 2niist the aid
of the Power Squadrons and Coas®t Guard Auxiliaries in intarviewing their
memsers. Participation in boat shows would provide additional iaformation.
Howaver, sventually contacts with local marinas, yacht clubs, and other privata
bdating organizations would be nacessary to obtain a cleaar picturs of chart
use. This will be a time consuming and somewhnat axgensive job. However, if

we ars to ever really know what the usage of our charts is, it will &e necassary.
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FROM: QA/C3x2 - Melvin J. Umbach - o 5 om a
0A/C2x2 - Melvyn C. Grunthal ¥y C .z—/zwi%/

SUBJECT: Trip Report of Mational Ocean Survey {NOS) Real-
Time Marine Navigation Data System Task Team

The purpose of this trip was to determine the interest of
potential users of real-time marine navigation data in the
Galveston/Houston area and to assess their willingness to work
with NOS in defining performance requirements.

We presented the NOAA goals and objectives to provide
real-time marine navigation data to improve the aperational
efficiency and safety of qur Nation's major lake and sea
ports. Qur discussions focused on the NOS nautical chart
digital data base (AIS), and on real-time water level, current,
wave, and meteorological information. Varfous potential
applications and the versatility of these data using available -
and rapidly deveioping new technology, with emphasis on the
qulf parts environment, were discussed in detail. The user
charge issue was discussed openly--or as openly as we cauld
considering what Tittle we know of its current status.

‘Upon arrival at Houston, we briefed Mr. DeWayne Haollin,
a member of NQAA's Sea Grant Marine Advisary Program from
Texas A. & M., on the concept of & real-time marine naviga-
tion data system. Mr. Hollin was interested and suggested
{and set up) several contacts in the Galveston/Houston area.
Mr. Hollin is well acquainted with the maritime interssts
of the Texas Gulf area and gffared to help us sat up a work-
shap in the Galveston area.

Quring this trip we attended meetimswith the Ports
of Galveston and Houston and attended a luncheon of the
Galvestaon Port Safety and Advisory Council. We weres invited
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to -speak about real-time marine navigation data at one of

the Council's future luncheans. In addition we had an

extensive telephone conversation with Mr. John Miloy. Mr. Miloy
is Program Director for the Texas Coastal and Marine Council,

3 group which is interested in vessal 3ccident mitigation along
the Texas coast (3 of 11 largest U.S. por®t complexes are located
in Texas). Mr. Miloy extended an invitation for us to speak at
cne of the Council's future meetings.

Port of Galveston Meeting:

The Port of Galveston is the smallest (in terms of tazal
tonnage) of the Houston/Texas City/Galveston complex. However,
it is the closest to the deep water of the gulf and is an
aggressive, forward-looking organization. This summer it will
begin a project to dredge the Galvestan approaches and harbor
area from 42 feet to 56 feet. This effort will be privately
funded--no small effaort since the port is owned by the City of
Galveston which has a population of approximately 200,Q00.

The port expects to become one of the largest grain-lgading
terminals in the United States after completion of the project.

The meeting was held on April 6, 1982, at 1400 at the
Port of galveston facilitiss in Galveston, Texas. Attending
the meeting wera:

Mr. C. E. Poe, Deputy Pért Oirector, Port of Galveston
Mr. Ehling N. Carliscn, Pelican Terminal Company

Capt. Russel Bryant, Galveston/Texas City Pilots

Mr. C. H. Shepherd [II, Lykes Staamship Company

Mr. Ted Thorjussan, West Gulf Maritime Associatiagn

Mr. J. Franklin Bryant, Gahagan & Bryant Assaciatas
Capt. Melvin J. Umbach, NMQAA, O0Fffice of Marine Surveys

and Maps
Cdr. Melvyn C. Grunthal, NQAA, QOffice of Ocesanography

The tenor of the meeting was generally positive. The attendees
felt that NOAA could provide information to improve the affi-
ciency and safety of vessel gperations in the Galveston area.
The consansus of the meeting was that a workshop should be

neld in the area at a Tater data. Mr. Poe agreed to nein
¢oordinate such a worksnaoop.

The following items of intarest were raisad at the Galveston
meeting:

1. NOAA tide and tidal current tadbles are of 1ittle use
in the Galveston area because of the effacts of meteornliogical
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conditions. Qne of the participants suggested that thevtide
tables are accurate about 20 percent of the time. (The
current tables are not as accurate as the tide tables.)

2. There is a definite need for real-time currents.
These currents are needed during periods of docking and un-
docking and when 2 vessel is craosswise to the main channel
¢urrent while bringing it into the harbor. The average of
the current throughout the water column would be acceptable.
The Palican Terminal Company plans to temporarily deploy a
current meter off a small vessel during times of nead.

3. VYery accurate shart-term (1-6 hour) forecasts of water
levels and currents are needed for the approaches to Galveston
Harbor. These forecasts should take all factors into account
including the runcff from storms in the Houston area if
necassary.

4. Real-time and short-term forecasting af wave informa-
tion in the approaches to Galveston Bay would be useful. Most
waves in the approaches to Galveston Harbor are relatively
shart period and da not constitute a danger to Targe ships
except in unusuyal. circumstances. Occasionally, haowever, waves

are of such a period as to cause larger ships to pitch excessively.

This can be dangerous if the ships are aperating near the limits
of the channel depth.

5. . Chart distribution was again mentioned as a problem.
A suggestion was made that ragional outlets be provided with
equipment to print out updated charts on demand.

6. No great enthusiasm was shown for indicating the
vessel's real-time position on a nautical chart background.
This attitude probably occurred since piloting (buoy-running)
techniques are used in this area.

7. The lack of adequate, accurate short-term weather
forecasts was again raised.

8. A suggestion was made that the shipboard receivers be
inexpensive, simple and portable. If the raceivers were
portable, a pilaot could bring it aboard, thus relieving the
shipowner of the burden of equipping his vessel. Unfortunately,
this might effectively take the shipowners out of the funding
of the system. I[f someone else is going to provide the hard-
ware, why should they contribute?
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9. Real-time and short-term forecasting of salinity informa-
tion might be useful since the draft of+a vessel increases as
it is brought from salt to fresh water.

10. At this time poor Loran-C caoverage in the gulf pronibits
the use of differantial Loran-C as a precision navigation device,.

Port of Houston Meeting:

The Port of Houston is the third largest port in the UYnited
States. It handles more foreign vessels than any other U.S. port.
The port is located approximately 30 miles inland of the mouth
of Galveston Harbor via the Houston Ship Channel., The ship
channel is dredged to 4Q feet below 8rady I[sland and 36 feet above
8rady lsland. Further dredging below 40 feet is restricted by
a tunnel running under the channel. The channel is 300 feset ar
400 feet wide except for turning basins.

The meeting was attended by:

Mr. Ted G. Waltars, Manager, Marine Department,
Port of Houston Authority

Mr. QOellayne Hollin

Capt. Melvin J. Umbach, NOAA

Cdr. Melvyn C. Grunthal, NDAA

While Mr. Waltsrs was interested in our program, he did naot fael
that it would be of any particular benefit tc the Port of Houston.
He suggestad that we talk directly to the shippers or to shipping
associations. However, he did express interest in sending a
regresentative to a workshop held in the area.

The fallowing points were raised during the Houston meeting:

1. The Port of Houstaon maintains three tide gages in the
Houston Snip Channel, thus giving them access to real-time water
lavels,

2. Mr, Walters did not consider currents to De a problem
in the channel. :

3, Fresh water runoff from the heavy storms which are
fregquent in the area was not considered a probdblem, either from
the standpoint of currents or water levels.

4. Real-time ship positioning and chart updating wers not
considered to be an advantage in the channel; this attitude
‘probably results from the narrowness of the channel (300 feaot
to 400 feet) and heavy vessel traffic transiting the channel
{an average of about 32 daily).
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FROM: 0A/Clxl - Phillip C. Johmscm
SUBJECT: Progress Report: Real-Time Marine Navigatiom Data Task Force

Three: site visits will be made in April 1982 by Captain Umbach and
Commander Grunthal to arsas which have expressed potentizl interest in real-
time digical marine navigation data. The purpose of these initial site visics
is to acquaint users with NOS products and capabilizies and to begin to assass
the lavel of user interest and their raquirements. Sitces were selected tased
on interest, geographic distribution, shipping volume and problems unique to
the port. The selectad areas are Balfimore/Norfolk. (Chesapeake Bay Complex),
Houston/Galveston (Houstom Ship Chanmel Arsa) and Superior, Wisconsin (Great
Lakes/St. Lawrence Seaway Complex).

Site selection rationale:
Balcimora/Norfolk:

l.. The Port of Baltimore has expressed incerest in working with NOS to
explore potential benefits of real time ma:ine navizacion data
delivery systams.

! :

2.. The Port of Balrimore has: one of the largest discrepancies becween

predicted and acrual tides in the Unitad States.

3. This area is close to Washingtom, D.C., and has easy acgess and high
visibilicy.

4., Baltimors and Norfolk (excluding aaval cargo overatioms) ars the
fourrch largest in cerms of tonnage in cthe U.S.

S. The U.S. Army Corps of Engineers intends to increase channel depths
to Baltimore, indicating 2 strong dagree of inrersst in maximizing
use of the Balrimore facilities., A real-cime tide system could
assist dredging operations in addirion to inersasing the afficiency
of shipping operations. '

Bouston/Galvaston

1. The Port of Galveston has shown an intersst concerazing razl-cime
data on tides and waves to assisr in maneuvering ships in and out
of the Galveston Jarbor.

2. 1Ia an interview with members of the Marine EZnvirommencal Services
Division Task Force, the President of the Galveston/Texas Cicy
Pilots Association, statad the following:

o Metaorclogical sffects were more important than assronomic a;zec:s
in determining wacer level -— times of high and low cides some-.’,
times vary from the predictious by two or Zfour hours;

¢ Real-time tides and currencs would be useful Iin moving ships



through the channel - cross chanmel currents ars difficulc co
oredict near the jetty and buoys 5 to 38;

s Local operators need more and better tide and current data for
determining operations at SEADOCX, the projectad deep watar pore.

3. The Houston/Galveston Complex is the third largest U.S. port in terms
of tonnage.

Great Lakes:

I. The Port of Superior, Wiscomsin expressed an inrersst in che possibla
benefiks that may be rsalized from a real-time marine navigation data
delivery systam.

2. The St. Lawrenca Seaway and Great Lakes is a major shipping syscem
that should be zZiven equal consideracion and 2xposure as our
saltwater SeaAports.

3. The Grear Lakes/St. Lawrence Seaway System is cpen for commercial
navigation only 260 days each year. The Corps of Engineers has
determined in a receat study that it is fzasible to expand
operations throughout a grearar sorticn of the winter months oum the
Lakes, its chanmels, and river systems. Fog, heavy precipizgcion,
and ice, during the fall, winter and spring combined with the ramoval
of floaring aids co navigation, eliminars cocally or restricc’
recrearional and commercial vessels to daylight movements. The
availability of real-tipe marine navigation digital data, joined
with an all-weather, reliable, accurate posicioning systam could
increase the systems commercsial capacity oy six percent.

Initial sites visits requirs two-gersonm local zravel to Baltoimore, 2 &
or three day trip to Houston/Galveston, and approximately one week to che
Grear Lakes ars=a. Represencarcives from port authoriries, harbor commissioas,
shipping associations, pilot associations, and other iatarest groups will be
intarviewed as time permiifs. As opposed to tle dajor seaports through-ouc the
Unitad Stares which can be viewed as mors-or-less independenc activiries and
operations, Great Lakes ports and the Seaway must be cousidered as a2 system.
No one piace, or enticy of the system overatas or funcsions independencly.
Therefors, rather than limic che inicial neerings to a singla part or
aceivicy, the St. Lawrance Seaway Development Corporation and the vecal Lake
Carriers Association will be coacacrad to develop a broader comscituency and
perspective of Lake/Seaway system usey requirasments. aAddiciomal comtaces- will
be made with the Yavy, Coast Guard, and Army Corps of Eagineers.

cc:
Pyle
Hayes
lossler
Lanier
Hull
Tmbach
Grunthal
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MEMORANDUM FOR THE RECORD

FROM: 0A/C2x2 - Mel Grunthal 7<%

0A/C3x2 - Jerry Umbac@“&ﬁ*"’

SUBJECT: Meeting Report: National Ocean Survey (NOS) Real-Time Mariné
Navigation Data Systems Task Team with Maryland Port Authority/
Port of Baltimore Qfficials

1. The purpose of the meeting was to determine the Port Authority's
potential interest in real-time marine navigation data and assess its
willingness to work with NOS in defining performance requirements.

2. The meeting was held on March 29, 1982, at 2 p.m. at the Baltimore
world Trade- Center,

3. Attendees were:

Jim Hogan, Terminal Director, Port of Baltimare

Tom Powers, Manager of Hazardous Materials and Safety
Cevelopment, Port of Baltimore

Tony Mazzaccaro, Sea Grant Program Lsader, University aof
Maryland (College Park), Marine Advisory Service

Mel Grunthal, 0A/C2x2 .

Jerry Umbach, QA/C3x2

4. Mazzaccaro was asked by Bob Shephard, Director of Sea Grant's
Advisory Service, to attend this meeting to assess what role Sea Grant
might play if this concept was well recaived in 8altimore. He seems to
be a “fisheries" and research-oriented individual, but expressed a sincere
willingness to cooperate and work with us although he is not familiar with
the marine transportation industry.

5. We presented, informally, our desires and goal to provide real-
time marine navigation data to improve the operational efficiency and safety
of our Nation's major lake and sea ports. Qur presentations and discussions
focused on the NOS nautical chart digital data base and on real-time tides,
currents, waves, and weather. Various potential applications and the versa-
tility of these data using available and rapidly developing new technology,
particularly with regard to Baltimore, were discussed in detail. The user
charge issue was discussed openly. '
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6. Powers and Hogan, although finding the concapt interesting and of
potential benefit to other ports and harbors with greatar tidal ranges,
could foresee little or no application to Baltimore, at least from the Port
Authority's perspective. The Baltimors Port Authority envisions itself
as lessors and managers of port facilities and providers of terminal ser-
vices. They believe vessal movements in Baitimore Harbor and its approcaches
to be efficient and safe, and because of the less than 2 feet of tidal
range and iow current velocities, do not percaive real-time information to
be cost beneficial. Their majer concern seems to De deepening the channel
Trom 42 feet to 50 feet. Incidentally, their insurers require the fort to
contract with Acculeather for nowcasting and forecasting.

7. The concansus of the attendees was that we were not talking to the
right groug of people. Hogan and Powers believe it is the vessal ownars'
or operators' problem to transport goeds in and cut of part, and that only
this group could or should decide whether real-time marine navigation systems
are feasible or cost beneficial. We believe the port authorities' role in
this initiative should be more active, even to the paoint of acting as "brokers"
cr intarfaces between the Gaovernment and actual usaers, and think their non-
aggressive posture is somewhat shortsighted. However, NOS should not pressure
&@ny organization into an uncomfortable position.

8. Powers and Hogan suggest that better contacts would be the shipping
¢companies, pilots associations, and other interest groups. Specifically:

Association of Maryland Pilots

American Merchant Marine Institute (Washington, 0.C.)

- Mastar Mates and Pilots Association School (Max Carpenter)
Steamship Trade Association of Baltimora (8i11 Detweiller)
Foraign flag shipping associations

f they show sufficient interest in such a system, the port administration
would most likely become involved on the sidelines.

9. Powers and Hogan both suggest that of the suite of technology, ser-
vices, and data that NOS could provide, up-to-date chart information seess
to be the most appropriats--but reaffirmed that we should work directly with
the users to determine their specific requirements. There have besn many
complaints in Baltimore because the on board information required bty the U.S.
Coast Guard to operats in U.S. waters (up-to-date nautical charts, tide tables,
current tabies, Noticas to Mariners, and Coast Pilots) are frequently diffi-
cult to obtain locally on a timely basis and can causa sailing delays. Pro-
viding such updated information might be cost effactive because chart correc-
tion work is now done manually by cone of the mates on an overtime schedule--
an expensive proposition. They also believe that real-time acgess o naviga-
tion data combined with a display showing the vessel's gosition accurataly
would be useful during savers winter freezes when floating aids to navigation
are destroyed or snift.

10. Again, real-time tidal information was not perceived as important,
Because of the small range in astronomic tides (7ess than 2 feet) and low
current velocities, littie benefit would be derived from “riding the high
tide" in and out of Baltimore. NOS might be able to prove this assertion to
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be incorrect, but it would require an extensive analysis of tidal flows
in Chesapeake Bay and its tributaries. In addition, there are few piers
and access channels in Baltimore which can accommodate vessels drawing
over 37 feet. (See attachment)

11. The legal implications of providing navigational data electronically
should be investigated. What happens if a casualty occurs which was caused
by erroneous information provided by NOS or an intermediary?

12. The oyster industry should be contacted to assess the potential
usefullness of real-time water conductivity data (salinity) for timely
harvesting, Tony Mazzaccaro would be the legical person to follow up on
this initiative if we think it's & good idea. I[tseems like this is the kind
of opportunity that Sea Grant would leap on.

13. Strike one! At least we got up to bat.

(oo

0A/C1x1

0A/C2

QA/C3 -
0A/C513

’
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FRQM:

SUBJECT:

1. The

0A/C2x1 - Mel Grunthal OL«”’/,,/
Q0A/C3x2 - Jerry Umbach %&
Trip Report - Report of meetings: Mational Ocean Survey Real-Time

Marine Navidation Data Task Team with:

1. Superior, Wisconsin/Duluth, Minnesota Port Authority officials
and potential user constituency representatives; and

2. St. Lawrenca Seaway DeveIopment Corporatian off1c1als at
Massena, New York

purpose of the meeting in Superior was to determine the degree of

interest of the port autharity and potential users in real-time marine

nav1gat1on data, and to assess their willingnass to collaborata with NOS
in defining performance requirsments..

A.

The meeting was held on April 13, 1982, at 0900 in the City Hall
Hedring Room Superior, Wisconsin.

Attendees. were:

James M. (Jim) McCarville - Superior Port QOirector

Mark Qlson - Superior Port Authority

Don Jorgensen - Wisconsin 0.0.T./Superior 3oard of Harbor Comm1ss1on

William Hammann - Superior 8card of Harbor Commissionars

Betty Hetzel - Leagque of Women Voters, Superior Board of Harbor
Commissioners, and Douglas County Supervisor

Francis (Ed) Stein - Superior City Council '

Dennis Van Hoof - Wisconsin Coastal Management, Northwest

Regional Planning
Robert H. Johnson - ORTRAM, Superior Hidwest Energj Terminal
Captain George Luckenbill - Upper Great Lakes Pilots Association,
Quluth, Minnesota

Alan Johnson - Seaway Port Authority of Ouluth

Phil Keillor - University of Wisconsin, Sea Grant Instituts

Kenneth Bro - University of Wisconsin, Sea Grant Institute

Bruce Munson - University of Minnescta, Sea Grant Institute

Mel Grunthal - QA/C2x2

Jerry Umbach - QA/C3x2
note: U.S. Coast Guard and Corps of Engineers were invitad, but did
not attend.




lie presanted the HOAA goals and objectives to provide razl-time marina
navigation data to improva the operational efficiancy and safety of our
Mation's major lake and seeports. Qur discussions focusad on the NOS
nautical chart digital datz base (AIS), and cn real-time water level,
currant, wave, and metsorological information. Various potential
applications and the versatility of these data using available and
ragidly daveloping new tachralaogy, with emphasis ca th2 Graat Lakes
enviromnant, were discussed in datail. The user charge issus was
discussad openly -- or as opanly as we could considaring wnaz little

we know of its current status.

The primary merchant shipping industry conczrn in tha2 Great Lakas is
extending the navigation season further into the wintsr months. Most
floating aids to navigation are removed on a phasad basis during the
fall, remain out during the hard wint2r months, and then are gradually
replacad "in the spring. When thase aids are not in-placa, vessal
movement is prohibited during darkness and periods of readuced visibility.
Winter aids are highly susceptable to positional shifting causad by ice
movements, and are of questionable value for accuratz and safa winter
navigation.

A broad concencus developed that a pracise navigation or positioning
systam which could automatically supsrimpose a vessal's position
against a chart background would allaviate this problam -- with a mild
admonition from a pilof that the industry's.objective is to makz, not
spand, mongy, and that such technoiaogy must be pricad reasondbly.

More accurats up-to-datas hydrographic information is neadsd to operata
safely, particularly in the vicinity of lock aporoaches and narrow
channel cuts where vessal propellers scour the bottom and create

new shoaling. Ships sometimes have one foot or less clearance batuweesn
keel and the bottom.

Great lLakes Pilots have worked with & real-time marine navigation data
systam for years -- word of mouth!

The Great Lakes tanker fleet has a much bettar operating safaty record
than its "saitie" equivalent. The suggestion was mads that the causas

may be the "salties” unfamiliarity with Take sailing and their relatively

lax practicas in navigating and piloting. It is not uncommon for a pilot
to turn the conn over to the ragular watch for an open lake transit, rast
a bit, and raturn to the bridge to find the vessal Five or six milas of7
the desired steaming track. tVould reai-time, zutematically opligttad
positions improve this situation?

Yla hava no statistics on thz relative safety records of the Lakars vs
Saities.
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Accurate, real-time water level information at locks and bridges
would be useful. Water-level staffs are Tocatad at each lock,
but the information is not routinely made available to the
pilots. Heavily laden vessaels oftan clear lock sills by only
six inches. Quring hot and sunny days, lake vessels tend to
"hog" because of temperature differentials --- decks and super-
structures ars hosad down with cold lake water to straighten

the keel.

Real-time current information would be "nice to know"” in various
areas of Lake Superior, particularly when docking or undocking,
and when lacking and unlocking.

Real-time wave information could prove useful and contribute

to safer navigation. Pilots exchange wave and sea condition
information via radio and use a combination of U.S. and Canadian
afficial forecasts, and radio and television forecasts for weather.

Wave climatology is sadly lacking in the Lakes. This kind of in-
formation would be extremely useful for:

1. vessel design -- lake wave characteristics are dissimilar
to thosae of ocean waves.

2. Erosion control studies .
3. Waterfront design

We were told that real-time ice depth, movement, and open lead
information would be particulariy valuable during periods of
marginal navigating conditions (we weren't smart enough to come
up with this ourselves). Vessel operators now make decisions
on which shore to run based on pilot cross-talk and radio and
telavision information. Clearly, ice infarmation falls within
the scope of the real-time marine navigation data concept.

Better, more fraquent weather forecasts are needed for safer
operations -- both commercially and recreationally -- density
of obsaervation and forecast stations should be incraased.
Operataors run the lee shore of the Lakes for safety and
efficiency.

The most positive raesponsae and definition of need for the
information, services, and technology discussad above was
articulated by the Duluth Pilots Association representative,
George Luckenbill :

There was a general agreement among the participants, and a
specific interast expressad by the Port Director, that a
workshop is warranted as the next step in defining more
concisaly future systems performance requirements. The
following helpful comments were made with regard to a

workshop approach:
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The Great Lakes and St. Lawrence Seaway should be considered
as a single marine transportation system, as opposad to

approaching each port uniquely. -~ "“the sum of the ports is
greater than the whole."

NOAA should connect with other Federal interests to detarmine
and establish roles, particularly with regard to activities
funding.

NOAA should develop a draft basic plan (straw-man) for the
workshop for consideration of participants.

A visual model display of a potential system couid prove to
be very helpful.

The workshop should involve:
a. Federal Government
b. User constituency
¢. Technology industry

Canadians should participate

Y.W. Sea Grant has problems with the poor quality of
bathymetric data available and requested information
on how to get new surveys conducted.

They also perceive that they have no input to NOS for
survey requirements, and cannot get survey results.

Jim McCarville, Port Director, was enthusiastic about
a workshop and expressed a willingness to steer our
local representative to useful contacts in the industry.

Phil Keillor, University of Wisconsin Sea Grant, ssems to
view his responsibilities from a research and university
interest perspective, i.e., lake shore erosion studies,
wave climatology, bathymetry, hydrography, current studies,
etc; Sea Grant should be the conceptualizers on behalf of
the academic/rasearch interests. We are not sure of how
much willing help we can get with the needed leg-work,
local contact, and mechanics for a successful workshop.

The chart shows the Superiqr "High Bridge” clearanca

as 123 ft. The bridge was supposed to be built for &
120 ft. clearance. Which is correct? (to 0A/C32 for
answer o George Luckenbill)
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The purpose of the meeting with St. Lawrence Seaway Development Corporation
(SLSDC)officials was to assess their interest and need for real-time marine
navigational data systems and their willingness to work with NOAA in
developing user perfarmance requirements.

A.

The meeting was held on April 15, 1982, at 9:00 am at the Corporation
operational headquarters in Massena, New York.

Attendees wera:

Nilliam H. Kennedy, Resident Manager
Tom Sizemore, Assistant Resident Manager
John 8. Adams, Chief Engineer

Henry H. Montroy, Chief, Marine Services

" Joseph C. Simmons, Chief, Lock Operations

Jerry Umbach, 0A/C3x2
Mel Grunthal, QA/C2x2

SLSDC's primary concern seems to 1ie in better weather forecasting.
Approximately 15% of navigable time is lost between April and November
because of bad weather and reduced visibility. Interest was expressed
in the concapt of using digital chart data, provided that precise vessel
positioning would be part of such a systam. Money is a sarious problem
with SLSDC Seaway -=talls increased 18% this year, and will be
upped by another 10% next year.

SLSDC has its own problems in getting NOAA nautical charts updated in a
timely manner. When the U.S. Lake Service was in business, it took
only about one year to get hand corrections applied to a chart -~ it
takes. NOAA much longer now, The reissue cycle timing is not believed
to be adequate. SLSOC is a prime user of our charts for a variety of
purposes, the most important of which is maintaining floating aids.
SLSDC does its awn work in placing, removing, and servicing some 300
buoys and fixed aids.

Water level information is always valuable for seaway and lock operations.
Staffs are located at all of the locks. SLSDC .installed and maintains
its own water-lavel gages (non-telemetering), and telemetaring temperature
gages. Because of the lock staffs, vessel operators need only to request
this information from the lock operator via radio.

Although currents in the seaway and lock areas can present problems
to vessel operators, real-time information or observations do not
appear to be warranted. The currents are reasonably easy to pradict
based on the known volume of water being spilled through the locks,
hydraulic power plants, and spiliways.
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Wind driven waves within the confines of the St. Lawrence River
are not a problem. Vessal wakes are because oT shoreline erosion.
Wave heights on Lake Ontarjo are important -- if in excass of 10
ft., barge traffic is restricted.

Ice thickness, movement, and open lead information would be extremely
valuable during the fall freeze and spring thaw.

A committas has been formed to define an optimum Praciszs all-weather
navigation system (PAWNS) for piloting in the Great Lakas and Seaway
marine transportation system. Committze membership includes representa-
tives from the U.S. and Canadian Coast Guard, the U.S. and Canadian
Seaway Commissions, the St. Lawrence Seaway Development Authority,
and SLSDC. We suggestad, and SLSDC concurred that it might be a
good idea to include NOAA in an advisory capacity because of its
in-house expertise and proficiency with precise positioning systems.
NOAA would benefit by keeping abreast of PAWNS developments in the
Great Lakes with regard to the proposad Real-Time marine Navigation
Data System and could assist the committea.

SLSDC suggests that the systems cost must be kept low -- owners of
older vessals, particularly foreign,are not likely to make substantial
investments in this type of equipment.

User fees for nautical charts may be a real prob?nm Lake operators
{and the SLSOC) would buy and usa Canadian charts if NOAA prices itsaelf
out of the market. .

The operations wing of SLSOC is intarested in the r=al-time marine
navigation data concept and is willing to wark with NOAA -- however,
we have o contact Dave Robb (R&D) in the SLSDC executive headquartars
in Washington DC, to determine the degres of part1c1pat10n and
assistance which will be provided.

Recommended additional contacts in the Lakes.

cc:

o0 0o o000O0OoO

(o]

o

Lake Carriers Association

Dominion Marine Association

Upper Great Lakes Pilots Association

Lake Pilots Association - Port Huron

Canadian Pilots Association

U.S. and Canadian Coast Guard

U.S. Corps oT Engineers

U.S. Haritime Administration

RADM Roy HoTfman (USN,Ret), Milwaukee Port Qirectaor and Chairman of
Western Great Lakas Ports Association

Gary Failor, Port of Toledo, President, U.S. Section of the [ntarnational
Association of Great Lakes Ports

Ray Lunn, Port of Oshawa, President Canadian Section of the International
Association of Great Lakes Ports

Harry Benfort, University of Michigan, respected expert on Great Lakes
ship transportation system with credibility throughout the industry.

QA/Cx1, QA/CIx1, OA/C2, QA/C3, 0A/313
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"Sea Grant Extension Program-
109-Washourmn Hail J University of Minnesota/Ouluth (J Duluth, Minnesota 55812 O (218) 726-8106

Commander Melvyn Grunthal and Captain Jerry Umbach

Bruce H. Munson, Acting Dir'er;'r.m"-]/(S‘J‘u‘LL é' %V/ﬁgﬂk}/’"
L (A [

April 27, 1982

A11 of us who are involved with the ports of Duluth and Superior
would 1ike to thank you for visiting with us and discussing user
requirements for the Great Lakes. Real time data could be invaluable
to not only navigation of Lake Superior, but alsc to maneuvering
within the harbor.

On. the Lake the data which may be most valuable are:
1. idce cover reparts - thickness and location of leads;
2. precision positioning;

3. comprehensive weather data: for the whole lake (Is there
sateilite info which would help?); and

4. wave height (Are the models and formulas which would allow
for projections of wave heighth given windspeed, wind
direction, & fetch?) .

I personally feel that real time data could be of considerable
value whewn used within the harbor. Here again precision postioning
could be very useful.. In addition, water level, current flow, and
current direction data could present some of the mishap's we've had in
our harbor in recent years. We've had a few boats hit the pier at the
Quluth entry and some of the error has probably been dus to lack of
knowledge of the harbor conditions.

The- technologies for data interpretation and retrieval certainly
axist. It would be- useful to have workshops which demonstrate the
various capabilities.

My primary concarn would be regarding data input. I'd hates to
get the port authorities and captains all excitad about technology

‘which would take saveral years %o get in placs.

If we at Sea Grant can be of assistance in Ffuture workshops
please let me know.

Jjz

UNIVERSITY OF MINNESOTA

- N

la coog with Ag

Service and Conntauing Educanon ang Extension
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NATIOMAL QCEAM SURVEY
Aockviiia, Mid, 208352

May 7, 1982 0A/C3x

MEMORANDUM FOR THE RECORD

FROiM:

SUBJECT:

PURPOSE:

) 7 L /
0A/2x2 - Mel Grunthal Wl/cfy
N

0A/3x2 - Jerry Umbach Ay

Trip Report: Maetings between Hational Ocean Survey Real-time
Navigation Task Team with:

1. Port Evergladas, Florida Port Authority officials;
2. Lake Charles, Louisiana Port Authority officials,
potantial user constituency representatives, and
LSU Sea Grant agents;

Baton Rouge, Louisiana Port Director;

Beaumont, Texas Port Authority officials and
potential user constituency representatives;

and

5. Louisiana State University, Sea Grant Marine

- Advisory Service Agents

= W
« e

The purposes of the meetings wars to assess the degrae‘of intarast of
port authorities and potential usars in real-time marins navigational
data, and to determine their willingness to collaborata with NOS in
defining performance requirements.

The NQS Task Team prasented the NOAA goals and objectives to provide
real-time marine navigation data to improve the operational efficiency
and satety of our Nation's major lake and seaports. Our discussions
focused on the NOS nautical chart digital data tase (RIS), and on reai-
time water level, current, wave, and meteorological information.
Various potantial applications and the versatility of thess data using
available and rapidly developing new technology, with emphasis on the
Tocal environment, were discussed in detail. The user charge issue

was discussad.

1. The Port Everglades meeting was held on April 26, 1982, at the port offices
in Ft. Lauderdale, Florida.

A. Attendees were:

Jamag H. Phifer, Port Oirectom

Bob Richards, Harbormastar

Beb Clapp, Assistant Director of Enginesring
Mel Grunthal, CA/C2x2

Jerry Umbach, 0A/C3x2

2:

]
Lt

Q‘Bli_TED STATZES DERPARTMENT OF CONIMEACE
Rlakisnal Qeaanic and Atmospheric Administracion

U

iU
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As meefings go, this one was relatively unproductive with regard to
advancing the cause of real-time navigation data systems. We sesm %0
have caught the port authorities cold as evidencad by their underwhelming
response. Pilots and carrier representatives were invited but did not
attand. The Florida Sea Grant Marine Advisory Servicss agent (Or.

Marion Clark, University of Florida, Gainsville) was invited an short
notice and did not show up. We did learn an important lesson here ---
pravide more detailed infTormation in advance to bring our listeners

mare up to speed.

Port tverglades szems to be a small, compact, and wall protactad
facility with easy and safe entry and 2&grass. iThe port shows
relatively faw of the problems normally associated with its biggar
prothers. Tidal ranges vary from 2 1/2 - 3 feet and currant velocities
are slight. MNOS prediction tables for thess phenomena are reasonably
accurata. Real-time information might be "nica” to have for pollution
cantrol planning or occurrences. Wave data technology stimulated
little interest as well.

The Port Director agreed to distribute our pamphlets to the local carriers,
towing concerns, and pilots; then conder among themsslves to dacide which
tachnology, data, and services might be appropriate for the Port. Jim
Phifer is supposed to let us know the outcome.

The' Port Authority and Corps of Engineers resurvey the port waters and
project chanrels annually, and they pergeive moderate seafloor siability
and 1ittle need for digital nautical chart informaticn.

Port of Palm Beach, Florida may be intarestad in discussing NOS tschnology
as it has problams with currents.

Port engineers like working with NCS charts with the enhanced orthophoto
background far inshore features. They were given contacts for mora in-
formation on the NOS Seaward Boundary Map Series which uses rectitied
photomosaics at 1:10,000 scale.

Although the Port’s initial response is low-key, the Director ssemad
to be interestad in attending a workshop sponsorad slsawhere (Port
Directors Tike to travel too).

The Port has major funding problems and exprassad a major concarn ovar
the cost of impiementing or acquiring such systams.

Lake Charles, Louisiana meeting was held at the port officas cn April 27,
0900.

Attendaas were:

Jim Sudduth, Port Director
Jack LeBleu, Port of Lake Charles
Edgar Carpenter, Harbor Docking and Towing Co.
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Malcolm Gillis, Lake Charles Pilots Assaociation

David C. Lentz, Gastrans Co.

Dwayne Chatcney, Sabine Tawing Co.

Pobert Sylvia, LSU Sea Grant, Marine Advisary Service
and of course, el and Jerry.

Lake Charles is practically a land-locked port about 32 miles inland

from the Gulf of Mexico. Normal tidal ranges are 1.5 ft. at the entranca
to Calcasieu Lake and about 0.5 ft. at Laka Charles. Currents tend to be
1ight except during freshets. Little flooding occurs unless a major storm
hits the area from the Gulf.

The Lake Charles pilots have precblems with the adegquacy and accuracy of
buay placament, and believe the buoys shift position frequantly. Water
levals are very important to the pilots -- the lake hottom is soft and
heavily ladzan vessels are always "pushing mud." MNQS tidal and current
predictions are unrelijable.

As is the case with the other ports we have visited, Lake Charles is
concarned about the cost and size of such data systems and real-time
telemetering technology, and of the methodology for transmitting this
information to ships. Real-time automatic vessel positioning capability
is not considered to be important.

The pilots have been trying to get a standard nautical chart issued for
the Lake area since 1980. Existing chart laycuts also need to be revised
to bettar serve the needs of the users. MOS has not besn particularly
responsive in this mattar. Bob Norris will contact Captain Gillis to
estabiish a better dialoque.

Attande=ss' concensus seemed to be that a workshop is the most appropriate
vehicle to pursue further such a cooperative effort between the governmant
and industry; and that a Tccal workshop might be better tham a ragional

gathering because of port differancas. We agreed to send our final repart
to Lake Charles after meeting with the initially targetad ports and assessing
the overall situation.

At Lake Charles we began to get more specific input on the need for raal-
tima systems for the offshore industry --- where usage would have a _
significant economic pay off. 0igital nautical chart data bases. which
could be updated on a near real-time basis could be useful in the Gulf,
particularly for planning movements and operating ¢il and gas drilling
rigs. Some rigs lease for $40K - 50K per day. B8y the time.NOS shows

some of the mobile drilling rigs or platforms on its charts, they are gone!

Tug and barge transportation is increasing in the Gulf of Mexico -- this
combinaticn is extremely sensitive to wave action when comparad to seagoing
carriers. \lave amplitude and period combinations play a major role in
planning and scheduling jack-up rig cperations. Some platforms have wave
measuring instrumentation.
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I. Knowledge of real-time currants would be extramaly valuable to all
facets of the offshors industry.

J. Suggestad additional contacts:

Sam Giallanza

New Orleans Stszamship Asscciation
219 Carodulet

Mew Orleans, LA

Or. Eda
Stavens Instituts
{for offshore industry)

3. The Baton Rouge meeting was held at the port officas on April 28, 1982 at 1100.

A. Mr. C. W. {(Bil11) Herbert, Executive Director, was briefed by the QS road show.
Bob Sylvia, LSU Marine Advisary Servica, also attsnded. Fr. Ferbart did not
see fit to invite anyone else to the meeting and secemed to have littla
knowledge of marine shipping operaticns and navigational concarns.

B, Herbert sees little utility of digital nautical chart data applications and
axprassed no interagt in real-time wave, water level, and currant information
for the Port of Baton Rouge; the port is protactad from the Gulf of Mexico

by over 150 miles of Mississippi River. Annual snowfall in the northarn
plains and upriver precinitation are the major influsncas on wver stages.

C. Suggestad additional contacts.

Bar Pilots Association,
Lower River Pilots Association, and
New Orleans/Baton Rouge Pilots Association

0. Mr. Herbert will try to make arrangements for MOS to prasent this program
at the Gul? Ports Association semi-annual meeting {n Pensacola, Septamper
8-10, 1982. (Ben Murphy, President -- Pensacola)

4. The Beaumont meeting was held in the Chamber of Commercs Soardroom on April 29,
1982, at 1000.

A. Attandees wera:

(See attached rostar)

B. This was the largest meeting we have been involved in so far, and there
was a desire expressed to participate in a workshop. A sesarate workshop
specifically for Beaumont does not appear warranted at this time.

C. Tide and current prediction tables are inaccurata in the Port Arthur,

Beaumont, Orange Complex. Local knowledge is mandatory for the sats
handling of large vessels, Water levels at the ports and along the
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Sabine River are largely affected by precipitation runoff, strong and
long northerlies, and major Gulf storm systems. Current information
is needed for safer river pileting and shiphandling, and for dock and
waterfront dasign.

D. Access to digital nautical chart data with corrasponding computar

: graphics technology and automatic positicning capability may be worth-
while -- the need for backup hard copy, parhaps by facsimile transmission,
was expressad in the event of power failures or comnunications disruptions.
(this type of requirement would be addressed in the concautual or sngineering
development phases).

E. Tha Jocal Coast Guard informed us that establiishing safety fairways and
auxiliary channels (such as Hampton Roads) are a high priority item in
the Lake Charles arsa. They would like these areas wire-dragged and
shown on the charts.

F. Additional recommended contacts:

Ron Brinson, President
Association of American Port Authorities.

G. A ljvely discussion and bantering with regard to potential user charges
for NOS products and services closad the meeting.

5. During the trip we also met with Mr. Ronald Becker and Mr. RobartSyivia of
the Sea Grant Marine Advisory Program at Louisiana State University. Sylvia is
developing a low-cost system to provide near real-time (1-3 hours old) wind,
temperature and wave data to a wide range of users via phone lines.

He envisions a clientale as diverse as large offshors oil companies ov
individual fisherman.

Based on their experienc2 in developing this system, Mr. Becker and Mr. Sylvia
suggested that NOS involve offshore maritime intarests in the devalopment of any
real-time marine navigation data system. Specifically, they suggestad:

Qffshore Qperators Committee (Offshore oil industry)
Louisiana Offshore 011 Port (LOOP)

Marine Insurance Companies

National Ocean Industries Association (NQOIA)

Offshore Marine Service Association (OMSA)
International Association of Qi1 Drilling Contractors

Several other important points were brought up during our discussion:

1. Actual waves and currents and short-term forecasts of waves and currents
are very important when moving axpensive ({$10K per day and greater) jack-
up drilling rigs. Currents can be determined from satallite sea surfaca
temperature readings.
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2. The Vessel Traffic Control System Panel for the Mississippi River can
provide NOS with useful information about itississippi River navigation.

3. WWS Port Meteorological Officers may be a good contact point.

4. The interests of potential small users of real-time marine navigation
data should be considered. [t is unlikely that this group will be
adequately represented at any meeting or workshop and their intersts might
easily be overlooked. The design of any Peal-Time Marine MNavigation Qlata
System should include the ability to accass the data at a low cost.

5. Low-lying fog in the river channel is a major problem on the Mississippi
River. :

Attachment
cc:

04/Cx1
QA/CTxX]
QAzE2
0A/C2x2
QA/C3
0A/C513
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Josh Allen

Lllen Investmants

1393 Calder

Zeaumont, TX
833-8947

77701

P;ul Beard
Sabine Propeller
P.2. Box 1057

Port aArchur, TX 77630
Andy Brauninger
Sabine Towing
?.0. Box 1528
Groves, TX
962-0201
Stirling Copp
Cizy of Beaumont
P.0. Box 38327
3ezumoat, TX 77704
8§38-0708
Walter Crawford

Beaumont Navigation District

420 Mariposa

Bezaumane, TX
§35-7742

77701

Davis

0il Marine
Box 701
nruer, TX
983-;356

77640

Brian Frank
Beaumont Enterprise

2.0. Bowx 3071

Beaumoutc, TX 77704
833-3311

0.L. Tulzon

?.0. Box 3033

Port &rthur, TX 776840
722-1922

29, 1938

0T,

TX.

Frad Heiner
Heiner FTarms
P.0O. Box 3387
Beaumoar, IX
§42-1228

77704

Denais Huffman

Executive Vice

Greater Port
of Comnarce

4749 Twin City Highway

Port Artihur, TX 776840
963-11Q7

Carroll Lawis

Texaco

P.0. Box 728

Tort Arthur, TX 77840
985-74%11

Barry Loug
Bethlehem Steel
P.0. Box 3031
Beaumonz, TX

§33-6821

77704

J.W. Martin

Port of Beaumont
P.0. Box 2297
Beaumont, IX 77704

Capt. Jawmes Manry

Maary Marine Consultants

2935 Brvan

Groves, TX 77619
962-4054%

J.F. Plangman

Trottli & Thompson

P.0. Box 70

Beaunont, TX 77704
333-7411

Johnay Rozsvpal

Corps of Engineers

P.0. Box 157

Port Arthur, TX 77640
$85-4383

President
Archur Chaaber



Texaco, ILnc.

2.0. Box» 1023

Port Archur, TX 7640
985-7411

Helen Sohliager

Port Arthur UVews

% Press Room

Jefferson County Courthouse
Beaunmoat, TX 77701

D.L. Turpin
Beaaumont Navigatioa Discrice
420 Mariposa
Beaumont, TX 77701
335-7742

.F. Vandergrisft

apt. Van, Inc.

552 S5th Streec

Port Arthur, TX 77640
982-2911

H.E. Weaver
Sabine Pilots
5148 W. Parkway
Groves, TX 77619
9%2-8580

D.P. Wheat

?.0. Box 5187
Beaumont, TX 77702
835-4933

Capt. J.J. Wicks

U.S. Coast Guard

Federal Building

Port Arthur, TX 77640
983-8244

Tomzy Williamson
Construction Co.

21
P.0. Zouw 1568
Porz Archur, TX 77640
727-Q731
Will Wilson
First Securizy 3aak
2.0. B3ox 33¢%l
Beaumont, TX 77704

Dow Wynn

Port of Port Arthur

P.0. Box 1428

Port Arthur, TX 77640
983-2011

3



UNITED STATES DEPARTMENT QF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL QCEAN SURVEY

Rockville, Md, 20852

June 29, 1982 C2111:GDP

T0: THE. RECQORD

A

FROM: C2111 - Lt (jg) Gary D. Petrae ﬁgjﬁy K)‘22i§::;;,
SUBJECT: Southeast Alaska Circulatory Survey

While preparing to draft the five-year circulatory survey plan of Southeast
Alaska, [ had occasion to talk with some representatives of the larcest users
of these waters. My first conversation was with Captain J. Hodgman of the
Southeast Alaska Pilots Association. He stated "no one usas the tidal current
tables more than we do," and indicated a strong interest on behalf of his asso-
ciation in our plans for the survey. In a follow up conversation, he provided
3 list of 11 areas tHat they were verv interested in having surveyed. The
areas ranged from Skagway in the north to Ketchikan in the south with special
interest im Juneau Harbor. Captain Hodgman stated that because of the complex
current regime in Juneau they would "love to see a tidal current chart of the
harbor."

¢

Foss Launch and Tug Company's Port Captain Tim Lyness was my next source .
of information. He indicated that they move barges of 220 to 343 feet through-
out Sautheast Alaska on a weekly scheduled basis. Additionally, they operate
an 0il barge service to many of the cutlying areas in the smaller bays and in-
lets. Their need for accurate pradictions is critical for transiting and docking.
He expressed a specific need for data in Sergis Narrows, Wrangell Narrows, and
Snow Pass.

This need for accurate predictions in Wrangell Narrows was also stressed
by Captain Herbert Stetson, Port Captain of the Alaska Marine Highway System
(AMHS). He stated that the AMHS ferries transit the entire area of Southeast
Alaska at least once a month in the isolated regions, and as aften as two to
four times a day through Wrangell Narrows.

Captain Stetson and Mr. Lyness did not indicate that there was a need for
tidal current charts but Mr. Lyness said that if they were available they
might use them.

[ also spoke with Mr. Bob Alberson of the Fishing Vessel Owners Association
in Seattle, Washington. Mr. Alberson stated that the members of his association
fish mainly off shore of Southeast Alaska. They are interested in current data
along the west coast of the area and for Chatham Strait, Ketchikan, Sitka and
Petersburg.

cc:
€2

C2xl

C2x2

21

C211

C2111 - Patchen
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MAILING AODDRESS:

DEPARTMENT OF TRANSPORTATION:
UNITED STATES COAST GUARD  Hinmeigs 30 G-BR/14)

TH-2
2 7 JAi 1981

Honorable Richard Frank
Director, National Oceanic and
Atmospheric Administration
600! Executive Boulevard
Rockville, Maryland 20852

Dear Mr. Frank:

The Coast Guard is conducting an investigation of a possibly obstructive bridge
across the Atchafalaya River (Berwick Bay) near Morgan City, Louisiana. As
part of the investigation, it is desired to conduct a current study of the area. I
am requesting your assistance in determiping survey requirements and in
developing a work statement. It would also be desirable to discuss various
contracting sources, including the possibility of NOAA conducting the survey on
behalf of the Coast Guard. Dr. Henry Frey was referred to as a possible source
of assistance within NOAA.

Your assistance in this matter is greatly appreciated. Should you desire
additional information, Mr. George Entwistle of my staff may be reached by
telephone on 426-0942..

Sincerely,

VL S
f/ ﬁ”’r«%

/A, T. MESCHTER

Acting Chief, Bridge Administration
Division

By direction of the Commandant
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Trip Report - Report of Meetings: Natioral Ocean Survey Real-Time
Marine Navigation Data Task Team at:

Humboldt Bay, Californias

San Francisco Marine Exchange;
Portland, Oregon Port Authority;
Anchorage, Alaska; and

Valdez, Alaska.
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The purposes of the meetings were to assess the degree of interest
of port authorities and potential users in real-time marine
navigational data, and to determine their willingness to collaborate
with the Mational Ocean Survey (NOS) in defining performance
requirements.

The NOS Task Team presented the NOAA goals and objectives to provide
real-time marine navigation data to improve the operational
efficiency and safety of our Nation's major lake and seaports. Our
discussions faocused on the NOS nautical chart digital data base
(A1S), and on real-time water level, current, wave, and meteoro-
logical information. Various potential applications and the
versatility of these data using available and rapidly developing new
technology, with emphasis on the local environment, were discussed
1n detail. The user charge issue was discussed.

The Humboldt Bay meeting was held at Eureka, California, on May 12,

Humboldt Bay is a large estuarine bav (second largest bay in California)’
with a large runoff and a dangerous bar. The diurnal tidal range within the
bay is 6 to 7 feet. The port serves lumber and paper expcrters (it is the
largest wood product exporter in California), and boasts an active fishing and
recreation fleet. Humboldt Bay also has a budding mariculture industry.
Although Humboldt Bay is not a large port in terms of total tonnage, the Task
Team thought that it was important to visit the port for several reasons:

(a)

The Humboldt Bay Harbor, Recreation, and Corservation District

(HBHR&CD) the port operator, showed a high degree of interest.

(b)

PORTS (Port Objectives for Real-Time Systems) ccould have

environmental, as well as navigational, implications in Humboldt Bay.

(c)

Humboldt Bay shares problems with several ports along the northern

California to Uash1ngton ccastline.

(d)

We already planned to be in the area - San Francisco.



Oceanographic/Meteorological Parameters

Tides and Water Levels

The participants at the meeting expressed a strong interest in real-time
tidal information.

Present tidal and tidal current predictions are not accurate. This was
attributed to major hydrological changes which have taken place in the bay
over the past few years. '

The port's major carrier, Star Shipping, regularly brings ships with a 35
feet 4 inches draft (27,000 tons) over a bar dredged to 35 feet. They expect
to begin using 39 feet 6 inches draft ships (42,000 tons) in the near future.
If these ships cannot be operated economically at Tess than full capacity in
Humboldt Bay, Star may have to drop the bay as a port of call and move to San
Francisco. Neither Star nor HBHR&CD wanted this.

Real-Time Currents

A strong interest in.real-time currents was shown at the meeting.

The U.S. Army Corps of Engineers (COE) conducted a circulatory survey of
Humboldt Bay, in conjunction with Scripps and Humboldt State Universities, to
establish a computer model of the bay.

‘The Regional Water Quality Council conducted a circulatory dye test in
April 1982.

A circulatory survey of Humboldt Bay is scheduled for FY 1983,
Waves

The bar crossing at Humboldt Bay entrance is very dangerous - three to
five fatalities per year on the average. The participants at the meeting
thought that the bar had the highest fatality rate per crossing of any west
coast bar.

The group noted that wave and swell conditions tended to be worse north
of Cape Mendocino than they were to the south and that wave information to the
north was often very sketchy.

A U.S. Coast Guard monster navigation buoy is deployed off Blunt's Reef
near Cape Mendocino. It might be possible to instrument this buoy to provide
ocearographic and meteornlogical information.

Fog

The participants thought that better information on fog conditions and
better short-term fog forecasts would be useful, '



Nautical Charting

The group expressed a strong need for a hydrographic survey - they were
concerned that the nautical charts were not updatad or revised in a timely

manner; i.e., a pier which was constructed in 1872 is not yet on the Humboldt
Bay chart.

Or. James Gast, a member of the HBHRACD and the head of the Oepartment of
Oceanography at Humboldt State University, suggested that NQOS should put the
LORAN C lattice on the Humboldt Bay chart.

Miscallaneous

The group noted that safety of navigation was critical since chlorine, a
highly toxic gas, was brought to area pulp and paper mills by ship.

Humboldt Bay is a port of réfuge for recreation and fishing boats during
heavy storms, particulariy in the summer. Five to six hundred boats might be
crowded inte the bay during such a storm.

Workshop

Humboldt Bay was very interested in a warkshop, but did not feel that
they were large enough to justify their own. They would prefer not tp be
included with San Francisco/Southern Califarnia.

They felt that it was impartant to have a renrssentation from the fishing
industry and suggested that October/Movember would be the best time for
fishing interests to be raprasentad.

The Chief Executive of the port offered to act as a local contact for
planning purposes.

Attendees:
Hame Oraanization
Charles F. Gulbe ‘ Star Shipping
Paul F. Hoey Humboldt Bay Bar Pilots
James A. Gast Commissioner;

Humboidt Bav Harbor, Recreation, and
Consarvation District
Jack Alderson ' Chief Executive Officer;
Humboidt B8ay Harbor, Recreation, and
Conservation Qistrict
Malvyn C. Grunthal MOAA/MOS, U.S. Cepartment of Cormerce
Melvin J. Umbach MOAA/NOS, U.S. Cepartment of Commercs



2. The San Francisco meeting was held at the offices of the San Francisco
Marine Exchange on May 13, 1982.

The San Francisco B8ay complex consists of 9 major ports on San Francisco
3ay with a total of about 60 million tons of caommerce in 1979. This makes it
one of the ten largest port complexas in the Unitad States. The San francisco
Marine Exchange (the equivalent of MAPOMY in Mew York) set up the meeting for
us. The results of this meeting were rather depressing. Although we had a
good turnout and a relatively good representation, the discussion czntered
around the cost of the system, cost/benefit ratios, and public versus private
dissemination of data. We tried to impress the attzndees that we were not vet
ready to discuss these problems. However, we were not succasstui in staering
the discussion to user neegs and, therefors, did not cbtain much useful input.

The following items were raised at the meeting:

{a) There was a general consensus that real-time watesr level (tide) and
current information would be usetul. Lassar interest was shown in real-time
wave data.

(b) The National Weather Service (MWS) hydrological river forecasts are
more accurate than the NOS predictad tides 7or detarmining water levels abave
New Yark Point {approximataly 40 miles inlend near Pitisburg, California).

{¢) Mr. Robert Langner, Executive Diractor of the Marine Exchange,
requested a comparison of actual versus predicted tides For San Francisco Say.
He also requestad the results of the cast/tenefit study which MAPONY of New
York conductad. ‘

(d) The group was very strong in their desire for svstem costs, good
cost/benefit data, and a determination of the point at which public
responsibilities end and private entarorise begins.

Attendees:
tlame Qraanization

Thomas McCarthy Thomas {'cCarthy & Associates

David Greenfield
Frank C. Boerger

Cdr. Tim Johnson
Capt. Paul Michiporuk
Capt. R. Sommer

Capt. £. C. Greething
Cdr. J. L. Shanoner
Eugene Serex

Petar Mel Hughes

Jack Lambert

‘Capt. H. T. Zicbro
Gil Anderson

American Shnipper Magazine

Consulting Engineer

U.S. Coast Guard - Aids to Mavigatign

U.S. Coast Guard - MMarine Safaty

U.S. Coast Guard - Marine Safsfy

SOHIQ - Port Captain

U.S. Cecast Guard - Vessel

Port of Richmond

Port of Redwood City

Port or Nakland

Marine Operations - Matson dNaval Companv

Operator Engineers Local Union 3 - San
Francisco

-
{
i

ratfic Service



Name
Paul Janota

Barbara Katz
Robert Langner

Cdr. Melvyn C. Grunthal
Capt. Melvin J. Umbach

Qrcanization

Environmental Research and Technology, Inc.
COMSAT - Concord, Massachusetts
University of California - Sea Grant
Executive Director, -
San Francisco Marine £xchange
NOAA/NOS, U.S. Department of Commerce
NCAA/NMOS, U.S. Department of Commerce
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3. The Portland meeting was held at the Port of Portland officas on May 14,
1982.

The lower Willamette and Columbia Rivers below Portland, Oregon,
constitute one of the largest port complexes in the United Statas with an
annual (1979 figures) commerce of approximately 47 millien tans. Although
Portland is by far the largest gort with about 60 percant of the total
commerce, other Oregon and Washington ports also handle signiticant tonnage.
Turnout at the meeting was good with five differant ports, the CCE, the U.S.
Coast Guard, and the Columbia River Pilots represented. The response. to our
prasentation was very good with the following ooints being r2ised.

Qcazanographic/Meteorological Parameters

Tides and Water Levels

Real-time water level information would be useful from the mouth of the
river to Portland, about 102 miles. The river pilots oresently determine
watar depth by reading tide staffs located at various points along the river,
Unfortunately, thesa staffs are not visible at night or during ceriods of low
visibility,

The flood tide advancas up the river at approximataly the same spead as
the larger ships. Therafore, the pilot can "ride" the flood tide up the
river, rtaking advantage of the deeper water. Unfortunatelv, cutbound vessals
must.encountar at least one low tide during their transit from Portiand to the
oczan. The pilots must therefors schedule their departure %o arrive at the
most critical point along the river at high tide for their desper draft
vessals,

Currents

Real-time current information would be useful at specific sitss along the
river, e.g., the Port of Ilwaco, near Longview, and at a bridge in Portlend.

Yaves
Real-time wave information would be beneficial to: Commercial carriers,
commercial fishermen and recreational Doaters.

Real-time wave information at the Columbia River Bar is critical for safe
bar ¢rossings. VYisual cbservation is presently the hast method %o detarmine
the danger of crossing the dar, Unfortunataly, visual observation is not
affective at night and the bar might be improperiy clased due to lack of
accurats wave information.

tautical Charting

A low level of interest was shown in real-time positicning an a naytical
chart backaround,

Charts need to be updated and revised more frecusntly. Terminal 6 on.the
Adillamette River has been in use for 6 years, but is not vet an the chart.



The river pilots use COE river survey charts for navigation - they are a
much larger scale than NOAA charts. We have found this technique in use in
several other areas. '

Concern was expressed over the assignment of -1iability in case of a
grounding or collision if an "electronic” chart was used.

Miscellaneous

The COE was concerned about coordinating the collection of wave
information - what is..NOAA's responsibility ana what is the CQE's
raesponsibility. Or. Leodolph Baer, MOS Coastal Waves Program, informed us
that this potential problem has already been resqolived and has furnished us
copies of the NQAA/COE agreement.

Several participants expressed a desire for more information reqarding
the costs and the development timeframe for a real-time system.

Mel Maki of COE complimented Mr. Mickey Moss and Lt. (j.g.) Richard 8ehn
of the Pacific Tides Party for their cutstanding work in assisting COE
personnel an the Columbia River prototype real-time tide system.

Workshop

Both the Port of Fortland and the Portland District of the COE expressad
& strong interest in having a workshop for the Real-Time Marine Navigation
Data System and being one of the ports at which a reai-time systém is
installed.

The Port of Portland considers the Columbia River to be unique and
believas that a workshop should be held for those rorts along the river,

Attendees:

Name Organization

Mr. Church Fort of Portland

Lon Pasmussen Port of [lwaco

fennis R. Tisdell Captains Nautfcal Supplies

Mr. Patella Port of Portland

Dave Nesat - Director, Marine Services,
Port of Portland

Mal Maki U.S. Army Corps of Zngineers - Portland
District

Dave Sims U.S. Army Carps of Engineers - Portland
District o

Juris Jurisons U.S. Army Corps of Engineers - Partland
District

Dick Lawrance Port of Vancouver

Jack Patterson U.S. Coast Guard

Mark Michols River Pilots

3111 Bach Port of Portlard v

Ogden 3eeman . Ogden 8eeman and Associates



Name

Paul R. Monk
Gib Carter

John fratt

Lou Rasmussen

firgil Warden

Cdr. Melvyn C. Grunthal
Capt. Melvin J. Umbach

Organization

Clympic Steamship

Oregon State University; )
NQAA Sea Grant Marine Advisory Program

Port of Kalama

Port of Kalama

- Port of Longview

MOAA/NQS, U.S. Oepartment of Commerce
MOAA/MOS, U.S. Department of Commerce



4. The Anchorage meeting was held on May 17, 1982.

Anchorage is a relatively small port in tarms of total tonnage
(1.6 million tons in 1979); however, its small size belies its actual
importance. [t is the major receiving paint for waterborne commerce into
Alaska (1979 figures), and the city is of significant political influence
within the state.

The port of Anchorage is located at upper Cook Inlet on the southeast
side of Knik Arm about 175 miles from the entrance to the inlet. The diurnal
range of the tide at Anchorage is 29 feet with an observed extreme low watasr
of 6.5 feet belaw mean Tower low water. Strong currents and swirls in the
Anchorage area make navigation difficult. Flood currents of 1.5 knots and ebb
currents of 2.5 knots are present near the port facilities and currents of up
to 6 knots. occur in mid-channel.

Shoals near and in the approaches to Anchorace shift radically from year
to year. I[ce may be a problem from November through April, but the inlet
rarely freezes because of the Targe tidal range.

Oczanographic/Meteoraiogical Parameters

Tides and Water Levels
[

Ccmmercial shipping organizations expressed a strong interest in
real-time watar level information. ODetarmination of high water is critical
for scheduling vessel arrival and departure becauses of the shoals in the
approaches to Anchorage. A l-hour shift due to hydrological or metsorological
factors can mean a S5-feet discrepancy between the predictad tide and the
actual water lavel.

Currents

The 1ocal tug operator stated that real-time current information would he
useful, particularly in the area near the Anchorage wharfs. The cyrrents in
this area are often unpredictzble, with slack water immediately zdjacent to a
strong current. The Coast Pilot notes that an eddy flows up Knik Arm during
an ebb tide.

Real-time current information and short-tarm current predictions would be
useful along the entire 175-mile length of the approach up Cook [nlet to
Anchorage to determine transit times.

Waves .

Although ng one expressad a need for wave information at Anchorage, a
corment was made that the State of Alaska and the COE were gathering wave
information near Kodiak for design of port facilities.

ica

Although upper Cock Inlet does not freeze solid, ica can still be a
darger. Ships calling at Anchorage during the winter should have reinforced
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hulls and protectad screws. Real-time information about open water and ica
thickness would be useful.

Nautical Charting

The group thought that the Ancharage charts neseded to be updated more
fraquently. 3ecause of the relatively low level of vessel traffic, real-fime
positioning and the use of electronic charts for navigation were not thought
to be necessary at this time.

Miscellaneous
Any real-time system should be kept inexpensive.

The question was raised as to the possibility of adjusting the oredictad
tide tables by calculating and applying correction factors for wind speed and
direction, air pressure, runoff, etc. This concesot had been investigated
previoustly by NOS and. found to be wanting - it is likely less expansive and
simpler to measure the actual watzsr level than to calcuiata and apply the
correactors.

Ice will complicate the placement of sensors to measure real-time data -
bottom-mounted sensors may De necessary,

Attendees: !
‘Name Oraganizatian
Ken Hippe Advance Yessel Agency
John Ball University of Alaska, MOA& Sea Grant Marire
Advisory Program
Jack 3rown Port of Anchorace
Jim Melson Sea-tand
£d Hoffman Sea-Land
Doug Tipton Sea-Land

Paul Seguin
W. 0. McKinney

£d. Hanzuk

fthan Bradford

Carl Andarson

Cdr. Melvyn C. Grunthal
Capt. Melvin J. Umbach

U.S. Army Corps of Sngineers
fart Directoer,

Port of Anchorage
Totam Qcean Trailer Express
Butler Aviation (Petroleum Handling)
Cook Inlet Tug and Barge (Pacific Wind)
NOAA/MOS, U.S. Department of Commerce
MOAA/NCS, U.S. Qepartment of Commerca
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§. The Valdez meeting was held on May 18, 1982.

Port VYaldez is the name given ta the body of water extending from Validez
Marrows to the head of the bay. The ¢ity of Yaldez and the Valdez Marine
Terminal lie near the head of Port Yaldez with tha-city on the north side and
the terminal on the south side. The Valdez Marine Terminal is the terminus of
the Trans-Alaskan Pipeline. [n 1979 Valdez handled more than 63 million tons
of shipping (seventh largest in the Unitad States in 1379), nearly all of
which was crude petraleum shipped gutbound.

Valdez is the northernmost ices-free port in North America. However, ice
calving off nearby glaciers creatas an cccasional hazard. The zpproaches o
Valdez are very deep with a minimum of obstructions. The diurnal range of the
tide at Yaldez is 12 feet and the tidal currents at both Valdez and Valdez
Marrows are too light and variable to be predicted. Unfortunately, nontidal
currents are appreciable at the head of the bay and are strong enough at
Valdez Marrows to affect the low-speed maneuvering of deep-draft vessels.

Qc2anographic/Meteorological Parameters

Tides and Water Levels

There appears to be no need for rsal-time water level information because
ot the extremely deep watar in the aporoaches to Valdaz.

Currants

. A circulatory survey by the McARTHUR ddring 1976 through 1373 found that
tidal currents in Yaldez Narrows are too weak and variable to be predictad.

The U.S. Coast Guard and SPC Shipping (SOHIO), nowever, are axtremely
interaestad in the nontidal currents for search and rescue and possible o1l
spill clean-up operations. Real-time current information also would be useful
in predicting the paths of icebergs wnich calve off glaciers near the
approaches to Yaldez..

Real-time currents also may be useful for docking and undocking
pperations - unfortunatesly the Pilots Association was not repraesented at the
meating, 50 we do not know how useful such information would Ge.

Waves

41though wave information is not needed bv shipping concerns wizhin Pore
Yaldez, real-time wave. inTormation in the Guif of Alaska would te beneficial.
Even the Yery Large Crude Carriers (VLCC) delay in Prince Williams Sound
awaiting better weather conditions in the guif.

Weather

Setter weather forecasts are needed.
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Mautical Charting

Mo need was expressed for real-time positioning or elactronic charts for
navigation.

Area charts need to be updatad for fishing and recreation - they are
sti1l in error from the 1964 earthquake.

Miscellaneous
Yaldez is very concerned about tsunami.
Fifty-two to sixty YLCCs call at Valdez each month.
Water level information may become more important; VLCCs with drafts of

78 feet may begin calling at the Yaldez Marine Terminal. Berths 3, 4, and §
at the tarminal show depths of from 75 to 87 7=et alongside.

Attandees:
Name Organization
G. A. Zoet Bort Diractor,
City of Yaldez
Stave Kelly . SPC Snipping [nc. (SQHID)
.Frad Hanson ity of Yaldez - £ngineering -
Rob Ridaway City of Yaldez - Planning
Cdr. Mike Cavett. - U.S. Coast Guard
L2e Qoering SPC Shipping Inc. (SQHIO)
Jim Woople Alyeska - Port Captain
Cdr. Melvyn C. Grunthal MOAA/NOS, U.S. Department of Commerca
Capt. Melvin J. Umbach NOAA/NOS, U.S. Department of Commerce
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July 19, 1982 C2x2:MCG

T0: MEMORANOUM FOR THE RECORD

FROM: C3x2 - Melvin J. Umbach ) )
C2x2 - Melvyn C. Grunthal 2csipwm K45 ., Ja/

SUBJECT: Trip Report- Meeting of the National Ccean Survey Real-Time
Marine Navigation Task Team with the Mariners' Advisory
Committee for the Delaware Bay and River

The purpose of the meeting was to assess the degree of interest of
port authorities and potential users in real-time marine navigational data,
and to determine their willingness to coliaborate with National Qcean
Survey (NOS) in defining performance requirements.

The NOS Task Team presented the NOAA goals and objectives to provide
real-time marine navigation data to improve the operational efficiency
and safety of our Nation's major lakes dnd seaports. Our discussions
focused on the NOS nautical chart digital data base (AIS), and on real-
time water level, current, wave, and meteorological information.

Various potential applications and the versatility of these data using
available and rapidly developing new technology, with emphasis on the
1ocal environment, were discussed in detail. The user charge issue was
discussed.

The meeting was held in Philadelphia, Pennsylvania, on June 3,
1982, during the scheduled guarterly meeting of the Mariners' Advisory
Committee at the offices of the Pilots' Association. Turnout at the
meeting was very good and response to the presentation was generally
favorable. A subcommittee was formed to further investigate the needs

for real-time data.

The Delaware River port complex is the second largest in the
United States in terms of total tonnage at 164.6 million tons (1979
figures), ranking below only the Mississippi River complex and being
approximately the same size as the Port of New York and the Houston/
Texas City/Galveston complex. Philadelphia is the major port on the
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Delaware River and is 86.5 nautical miles above the De]awafe Capes.
Channel depths to 40 feet are authorized to a point 24.5 nautical
miles above the Philadelphia. The mean tidal range at Philadelphia
is 5.9 feet. Fog can be expected during the autumn and winter.
OCEANOGRAPHIC/METEOROLOGICAL PARAMETERS

Tides and Water Levels

The need for real-time tidal information was strongly endorsed--The
Pilots' Association, led by Captain Paul Ives, established a 3-gage
real-time tide network in 1963. Although it is relatively simple,
it is effective--the statement was made that without the system it would
be impossible to bring a number of the present larger vessels to
Philadelphia.

The U.S. Army Corps of Engineers operates a real-time network of
tide gages in the C&D Canal; this canal links the Delaware River with
the Chesapeake Bay.

Currents
Current information at site specific points may be useful.

Haves

Interest was shown in obtaining wave information at the mouth of
Delaware Bay.

The question was raised as to how wave information could be disseminated
to ships.

Weather

As at several prior meetings interest was shown in obtaining better
weather data and better forecast; fog forecasts were raised as a particular
problem.
NMAUTICAL CHARTIHNG

The comment was made that better chart updating procedures were needed.
MISCELLANEQUS

He were again asked for any cost/benefit information.

Reaulatory changes might be necessary before real-time information
could be used.
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The Radio Technical Commission for Marine Services (RTCM) was
suggested as a group to whom we might speak about the real-time
applications of marine navigational data. The RTCM has experience
in coordinating the efforts of Federal agencies with the needs of
user groups and the technology of private industry.

i Captain Paul L. Ives, an active member of the Pilots' Association
and the Delaware Bay and River Mariners' Advisory Group and the Secretary-
Treasure of The American Pilot's Association, was a very strong supporter
of NOAA and NOS. He is also knowledgeable and articulate--he would be

an excellent contact for any marine related activity in the Delaware
River and Bay.
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